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GE) 1NESOERIFILUTOESYTHD,
O BEBICAT.LHEGERNELTEELELERIANRIEN HENESR,
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=X TN —HI—BRIIDNTHD L, REBERER). NEWMREFEHR. Bk
BRI - BE - BRIFEERCEBEEE] oWwdhd, 2B [#Hih - k7)1 - HEEHAE
N IRBEESN LA 5 FHETORNERICAD TWEA, FRIZ., 7EA+ODRE
BRVPVELEINLGEEDR B OTBD MBITHENVWKRTI2@AIEMS Z&ick>T,
MERICED ER LT 2N Z5EHT ENTELEEZSNS,

EIAT, RBREOREDHT L > TNEDIE, KAMLRBEDEEREDORD A
DENEF TRV, B EEEAR R (M) 2@ EEnAR) HEmERE)

KOBCKFHEEELBEL THL E, TAUTL. B1Y, AFY ZOEMNEOKEIZ. FHHIC
BRAESEFNELL TE—MRTEETESEELATNH0ICH LT, BRVEOERNE T
MEE BRI ET5FREFLIDARL, B—HRTHEETES0DIT 40 REitE T
ITE5ENELLZ>TNnS (Fl1. 3—-2),

F1. 3—2 BHEBELLTCE—RTIERTZHLEZ> SR
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.| 30FEf | 30 | 40K | 40 F T EWIZ B
30EL 50 &% LI E
= BAR g | e | owre | omee OFM g mms

B 2.2 17.1 29.7 30.6 4.7 05 14.6 05
T AUH 0.8 14 2.2 2.2 1.9 12.9 77.8 0.8
K1y 1.0 0.8 4.4 5.2 7.0 8.8 71.8 1.0
1FJR 1.7 1.7 6.2 5.4 5.4 7.4 72.3 0.0
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AIZRCHEVETILEASDIEBSE0,
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BBITHER TREHAE) (1999 4F) 1Tk &, 2T OFEBHERIOBE L HZ»
HE, HEYHIZERZRAEIHENEET 20, 50 ZRAFE (50~54 KE) 2P —72
ELT. TNURBIZEDICEL., E—2JTHb 50~54EBEEHERNSZ L, 60~64 BKETIZ
KeEL 65 MULELBTRN 7TEHOZHER>TWS, ZHIE. 60 A2 MAZEIZIE, F
SR A, WAL L TWB T ENEL, BAFBROEERBICKD, HVELAFEANELL
BT EBERELS TS,

DX BMLBEEFBORBPICTMA T, ELOZHMMOS I EbEERERTICEE
ERIFLTBO, MENEDICONT, REVZHTOREOLERZMELT IS, HE
B TRERERFEBREE] (1996 HICED L. AEREORERLFER, YUHELO
BftaZE A5 & ESZRENENT BT ONHELMET L. FHMEDHIL TS (K
1. 3—14).
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F1. 3—-15 SEHERIMEEORERERS (51 0EH) NAE
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COXEICEEREORETL. HEBROID A 2EZH HNE L ZBYT TIEARL,
HOREDEVERE STERAO T TOB®F ER-> TS, 5 LRRELIZEHEHITH
Bz HE5T,

—DFMBOPTOBESLSTH S, INET Mk 2hLELEEEEESTERLY
SY—TIEST, BEREDHEESCVIN—AME Y —ETOEERELREDOR
THE AR EMNDSZ Z Ed, BB T 2H R ANEDODRDDZRKT H2Eo0nT &
H720, 5LBAERICHIZEERIHEDOSDED RS,

(8) #HEMEFROBRNMALLR

INET, BOPEICBIT2ERBEDORITITHT 2 EHREORRECEBBEN. KURE
B, 2B EEIC DOV TR 2> TELN RMEZICOWTHANE & B L BNS,
BatLTAaABdZEiICLELD,

FIHDIC. BEBEOHEH NI RZEREERL THKD,

OECD lLabour Force Statistics] IC&5 & 55~59 E/E TIL. 1980 F DR T. 80~
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A RUFELS, TAUHD 78.7%THD, 77 AWXESTIL68.3%EBH>TWS, H
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AT, ZOEHBIL. RIEAFHEOKNICID., BEHBOMAICH 5ENLL., 5iH
HELTHEATHD, —RIIC, MELTVWBENZVWONRBEETH S, —FH. 60~64
BEEATHDE, 1980 E T, —BENVWERA YD 44 3%NEBBETHSHED 77.8%
ET30RA > NEVEEND /DA, 1997 FTlE, S SHICFORENKEL/AZD, A
AT, T45% E#NEORTREDELS., F2—BENWT SO ATIH 16.1% & 60 K1 >
FNAEDENRH B EITRD (k1. 3—3), ZNohs, #AERCHERKRLTCAXDE T
BEBEOHBNRII-EHL TEWKEIZHD., BREBEORITOLDODREBEREN A RS
A UERETHIENEETHHEEZLND,
£1. 3—-3 EEHEOHBHAROEELEE (Bf)

(55~59 %) (B %)

= 19764 | 77 [ 78 | 79 [ 80 | 81 | 82 [ 83 | 84 | 85 | s6
B 91.3 906 909 919 912 911 9.1 913 905 903 905
7 AU 835 831 829 821 817 812 819 807 802 796 790
AFJR - - - - - - - - 829 824 815
R4y 853 848 832 823 819 819 820 814 805 800 803
7522 829 840 827 823 810 798 756 710 680 678 694

= 19874 | 88 | 89 | 90 [ 91 | 92 | 93 [ 94 [ 95 | 96 | o7
=ES 91.0 913 916 921 932 936 941 940 941 046 948
T AU 797 793 795 799 791 790 783 769 774 719 787
AF1YR 796 807 801 812 806 781 757 761 737 753 745
R4 793 786 781 782 762 728 716 716 709 - 736
IR 674 674 681 677 686 687 678 664 661 679 683
(60~64 B fB) (EfL %)

& 1976 ¢ | 77 | 78 | 79 [ 8o | 81 | 82 | 83 [ 84 | 85 | 86
EES 800 785 784 771 718 765 785 749 738 725 725
7 AR 636 627 618 616 608 585 572 570 561 556 549
1FUZR - - - - - - - - 513 554 539
R4y 532 481 437 426 443 451 438 403 365 346 348
I35V 51.9 491 41.1 453 479 431 400 337 311 308 275

= 19874 | 88 | 89 | 90 | 91 | 92 [ 93 [ 94 [ 95 [ 96 | o7
B 717 711 714 729 742 750 756 750 749 745 745
T AU 549 544 548 555 547 547 541 528 532 543 545
AFY2R 551 547 545 543 541 528 522 510 501 494 515
R4 350 349 347 348 297 299 292 285 281 - 286
I5UR 258 255 242 228 197 192 190 180 170 172 16.1
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®1. 3—4 BEEENSOEFELVIREROERELLE
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sRk®| Bx [ 7an | Fqv | 8@ | 4«
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55 0.3 46 6.9 2.1 5.1
60 - 108 167  43.1 16.0 53.1
65 42.8 423 44.8 24.9 17.9
70 28.9 12.8 2.1 31.4 13.7
75 8.9 3.0 0.1 9.8 2.6
80 2.1 1.3 0.0 5.7 36
Z Dt 3.0 6.7 0.5 1.0 1.6
|EIE 3.1 10.2 0.8 7.8 0.0
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HEELTHEL, FEAANDERETRHRELDODFZVNENIFRENRSHD. ZON
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ZDESIT, BAEOESHEOMEERT. EERENICATOEVWKEIIHEEEZZ SN
BN, THOLEEBVWHEERRZHETIERICDONWT, BRARAENSKRIET S ZEICL
X9,

E9, BFERRAEICONTATHLD.

(B D EE S ERICET 2 ERLEFAE) (1996 F)ick s &, HERELTHBD,
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WEIGZHDTWS, TN, FIBOBRPEICBITSEREOEERBELEFITBVWTH
WBUZHED, RENHEBEZ., SREOXHTIE., ZWTWOHE, FHRAMILLTHD,
HEBEVSTERBIILEN LS, LA, ZRETADAETBL TWSAEE, FURE,
EERENHELEN TNz ENSBEORFNERL SMBMTEONZETHS S,

Fle. HAET AU OMFEFEROFERESMEERBFHEICOVTHRELTHS
E. HATIEH 70 RU EOHBFTHEREWEFERZHFEL THHDITHL. 7TAU A TIL 65
B EDIFERIITA T ALL>THRY, FEOWMODBLNTHOIRTWS, X512, &
BEFAESBATRIFERRICHEL T 55 RUEOFNKREL B> TNEDITH L.
7 AU AT 65 LA ETIIELS 72> TWw3s,

LEN->T, YHORBEEEOEDIRELRTNE SR WEENENE & L T

BERAXENDITTIIRAVnEEZSNS,

EIAT, BFCEDVEOBERZEORVITEROEREL T, BRALZORIITONT

BTN, TN E EHRTES DS DD,

HBE [FECBT28MEEERICET AT Tld, ERETICON. ENHER
BORAR NI U TR R ERU LD ANARLRER > TBY, MAXTHHERIICH D (F

1. 3—5),
£1. 3-5 NECHTIRRE
(BH %)
= HKbhd | xEEHD | BEYEL | 2L
=N 17.8 48.5 26.8 6.5
T AJAH 9.6 33.8 245 314
24 264 28.1 18.1 27.3
[ E| 26.7 415 214 10.3
k1Y 11.8 46.2 26.1 15.6
BREF BBETFSREOEELERICEIIERLERE) (1996 4F)
GE) NDIBGRIFRELFYLCEARAREIZGY., TENDLERREICEZOTREELME

TRICEBSELABYET M JEVWSERBICHT5E%,
2)60 U EERR,

IS5 TERORBEICHTEARE] © (NBICHTERE] ZOWT, B#EDOERE &
BRICHAIT A EBREBEHAEIICLDASE HADOESEHEOES . [2< ALZITEDR W],
[2<7an] EEZD2HDODEEDN,. BHDPRLIA->THBD., FEENGWEREL T,
EBRONECHTEIRERBRCELTOHAEL TEALIENTELD (F1. 3—6,
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F1. 3—6 ZB2HROARERERICOVWT (BHBARRICES> )
(B %)
H5E% BB | BOE | R0 F®D
FEHRER (ENER 028 | FRO | ORA | MK | SBE | 50K 2REE| 858 | 2o | TR
#E i | S | FR #E B |gvUslETE B
50~59 % 19.3 18.4 19.7 20.7 5.1 1.3 05 1.7 1.4 1.7 10.1
60~69 442 5.0 19.5 12.7 3.1 0.1 0.7 1.5 0.4 11 11.8
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BHER BREBBEBERIRICSTIERMEEZIRICET2E] (1098 4)
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=FIZIE FEAE £<
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Bk 18.2 31.9 345 10.7 46
T AYH 10.7 16.2 33.8 22.7 16.5
A 14.6 18.3 33.1 7.0 27.1
BE 27.3 23.7 216 19.3 8.1
K1y 10.1 24.2 440 15.4 5.3
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2)60 mLULEER R,

EZAT, ~RICAXANZEMTHDEnbN 5D, REICETAERME., I2bbE)
FEHOBNWDEEZEL TWLDEAZSN,

WEEHECHEM TR TEERME 7 EE) (1993 F) 10k D, SERFOEHE O E R L
EHLHE, TWIEBENH> THHEBNRTNIFIAEEZ DTS AW N? ] WD ERITxH
LT, 60U ERBTIE, AEANA T HFITRNT (DFESR N EXZ5bDDEESNE

<o Twns (K1.
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IWKEEERH-TH, EELTTAIE. AEEDESEL
2BENHNIE. EBHLECTE, AENDFELBNEIEE DAL
3F D1t
¥ oy =Y {AY
ELVSERICHT AEE,

2)60 BLUEERR,
BWEFICOVTIHEUTOESY,
AR, 7AYH(1988 )
ISR AV AF)R(1987 &)
A5)F (1992 ) . F524(1993 &)
4)FAVIXIBTEF s

B, MAEECTREABREOEEBIIOVNWTHEETIRENH S, ThAbb. RINE
ETIE. BRAREFEELEAHBEL T, BENCESERZEORHSENEESI N TE R
BEDDHO ., /2, TAU D TIRELTHEESDOSHNITRE 62 RN 5 65 i ETOR
ICBLET A EAEREN—BICZNEEDLNTVS, I35 LEBERE 2D D HED L
DNERKEERICB IS EEREOFBHNEOBETOERD -DELTELZLNS. o &b,
ERETHRMMNEEEDEERFORMBREERICOVWTRELEZASNTETED, &
BEBLFICBVWTD, YVT4 TT—U2 7 (ENHDEERL) OERENWS ZENE
BEINTWwb,
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ZDEDIT, BERDEEREDEGES., BAEELEL T, BREARLZOKREI0EHHFEHED
BONBEICERDODVWTWAAEEREVWEEBEDbN S,

CIETHADHEDBEREFEOMEEROEIITDOVNTHEN, FEMIZOESERHE
DOMEBROE I I IN TV DESI D, 21, 21 HEEIC 60 HCRTEEBIC
ZLEHNEHBDOEMRIZDNT, BEOBILNALSNDDES DD,

T, BARSEEHEE TP REOE S H & AETEZFHIET 5T (1996 F)Iic kD,
BHEOHEERBRE (40~59 ) 60 RUBICONWT, FOLdREFRHRFZHNTNVS
DNEHRTHEL,

60 RACHTE (60~64 %) TRITBAEFEHRFITOVWTIE., THEZETICHFES - IFERE
TEST] EEIZLAEEIL 8.O0%XITBRET, BEAEDOENMISNDETEHER TSI &
EHRELTVS, ZHE. EEODO 60 RARTEEOBRIER (70.0% : HEE [ SFEBEHR
HEEHRE) (1996 )2 KEL EH> T3, 72, 60 HmAEE (66~69 %) DNV T
b, KREL TR TEOENH ZE2FLELTNS (E1. 3—8),

L7N>T, BEOHBOERNEGEHHEIT/Z>TH, BNEERKITEARNITHER X
NTHn<HDEEZEZ NS,

#F1. 3—8 HEFEJRHEMEER

(BB %)
ITNEBALT|IILEALLT|EBRBELH TER=2 Hifi"fﬂgs ﬁiiﬁ;
FEERER | B<(ET BRI B OR B o - g o mEE
=R 2. ma) (REECTS BAFETHEK| LEBEHF T | BELGETEH
851 TEK 59
60~64HET 26.5 18.7 253 9.8 11.2 8.0 0.5
65~69 /ET 3.8 7.8 20.1 194 17.9 30.3 0.6
70 UL E 0.9 3.6 1.3 8.6 14.3 60.5 0.8

BHYER BAFSBAEHEBIPIEEOBETHEEFTRHCETLIRAETI(19964F)
GE) HEXNZRIZ40~59FEBHE,
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(9) EDHRYIMEHA

TR, INETITHRHFLTCELEBEOMBICHTAHE, KAHE. RFMAIE,
FEENAEEORBICBWTEMELDIC, ETETERICRSIETHETSENIME
MNBRLS B> TWAEDR, —H., BEDORODMAELTIEZ, EDXDITRH>TWVBEDONITD
WTHFHLTAB I EICT 5,

2000 EDEHFEZBHHRZHICHALNDLIIT. 65 BMETOMBEERICTONTOEKBL
B OBEIENAKERDND E/R>TNS,

65 METORECBILERFEZBBENTHITS &, D65 L DEES., OFE
BESIRETOHEMN - OBLEEFHETH> THREZLBICEAINS b D, QEFEF% 65
BRETOBER - HBEEFHETH> TRHNROABCEAINDI DD, O3 DIHT
53, 03B, O, Qbbb 0ON 656 BRETOHFLEELBDODEMKESEZRMET S
B, O. Q. Q2rbELELON (65 WETEMTIRALGIDHEEZET HHLE)
ELTMBEDTFLENDE L. 3—19). #EE BHEHALE T, ZOL7Z65KET
OREMBICETAHEORREASE. O, Q2dbbEE (65 RETOFLEELEDE A
REWRT HEFE) OFSIT. TIHE. BROBXRELH > T, 2 EIFBTHERLL T
5,

65 RETERATORALDOHES:
BT BM¥E (51.6%)

D65 8 (LLE) FEHOpE 65 B ETOEER - BFIEEHE
(5.8%) WM& D F(45.8%)

OFEHFLBCHEAT A hE 2 NBOLEEICHEBT 0%
(10.3%) (32.8%)

5 RETCOHREFEECEDEAKS
PRI DHE06.1%)

B1. 3—-19 65RETOHRGEAFIECERR
EHWEF $BHETEATEAE(2000 ) LYHBEHBHEFEICTEL
GE) NI RETOBER - IBERHENHILLIOBEARNEENGERH I,
EEELTHEESE | TSN EH-REICEELLELE ] T2HN
BICDELROEEICRI IRV Z20M (BESEEE) ID4R S,
T &M BOEECERATICL L. T2 AEO-EECHEALLERS]
ETEH IR BELRD-EICRS I OAEHE,
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F2. 65 RETIKBEERTIT. 60 MEEDBROMGEAFEZE T 50X E4215
E.ZDEZA, BIEWERIELZS>TNEHDOD, HT7TENC EN> TS, HERICHS
&L 1980 FERE LA KRIT, REMKE 1,000 AL ELOKBETEAZFAENEE> TN
5 (K1. 3—20),

o T s

40 r inm’*w ﬂwfe 5@00}&1&{_!:
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- s

0T o
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B1. 3—-20 WREFHFLEICEIZBGERGE (OBEERS
E. BERAFEXIIHEEHRA) OBALESS

AMUER SBHAETERAEEHAR)

COLEMEERGEOEROBERRREZ., HEE SEHMERERERE THZE,
ERBERICHT 2HBHIEE - BEAGEOHEAAESIX. 1988 F£D 43.2%00 5 1996 £
DATI%NNEFZHEH->TWVDS (K1. 3—21),

ZDEIIT 60 mULEOMBGEROHEIIRLICTIEH DN, KNV DDH 5,

BB, BEEXETIC. YBEEHE. BEAGEELD., BRI HECHL TEERED S
HEE LTI, BBh. @ENTEN EERS TS,
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BHEFH FERAESEHREMNERERAETI996 F)

GE) DFEEIE.

2)1988 EDRERREEMIE. FHERE IO AU LD, 1996 FOEEFEHER
30 ALLEEtTALTWLS,

NMEEHNEFIX. TBE1EBICEEICIYBRRBLEZE . TBX1EHICHBEERT
ERShEHEIRVIBAR1ERICEERASAEE I0SHRY TEEICKYBREBLEZEDS
LBEMEH AL TAR1ERMICEEICKYBRLIE-E IORR,
ATEEICKYBRBLE-EOISERBH AL, 1988 EIXTEHHMBE 1. 1996 £iX
THE®BHTAEL

FNTIE, RFEIIME, 65 RETOMBREHZITEIETEHDEAD N,

BB ICBITLEEREOENHZICHET 2EEHRE (BERAE. 1999 FH)ITBNVT, &
EROBEHELERGEER T SEM (20X TOERER) 245&, Ei - KiEEM. 1
EHMED . EFEREFOHFE -BRBEZEH T2 0ERDE<.BPEEU LEBoTNS,
KNT TEBEBTHEHITAEETH S0 [EHEINEFORERSEZRMETL2D) 1'E
FEMBRBREEEVWOHENEFOLED ] DEEZ>TWS (1. 3—22),
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13407 I ARERBELEFHETVEN, &L TOEEZDEET HD OEE

(implementation) }FEELEOMEICEZZENTNS LI ITE L,

7272, NOMOS #HD X5 bEIZBWTH, HID DEEEWND Z & T, EbAELE
FHiEHRZEE > TWa O T, XBIZABTEMNEE,. &0bir. ABTHO/IE
S5OHELOFMESO M TOXBICEEZNHLLIBENT 5. A%, HD OEERES
DBETIE. 13407 I2HBFE (TH12) TORARBRDIZEEZTD ZENEETIX
BANEDE L R - 7.

OAFEE

-WAMI U—7 L v b

- Web Usability U—7 L v K

- Usability Testing U—7 L v k

- User-Interface design Y—>7 L w k

2) Lloyd” s Register and SERCO

FifE Lloyd’ s Register House, 29 Wellesley Road, Croydon, U.K.

ERECHL. &%

Jonathan Earthy Lloyd's Register Engineering Services
Computer Engineering, Principal Human Factors Specialist Dr.
Jonathan. earthy@lr.org

Nigel Bevan SERCO Usability Service
22 Hand Court, London WC1V 6JF, U.K.
Research Manager

nbevan@usability.serco.com

O E"

Human Centered Design (HCD) ZH#EL ., 1 —HFEUF 4B —R—KhE2F—DALN—T
HdH5 Lloyd s Register £LICBIT S 15013407 DERITHZR IO HAITDOVWTHEZITD
EEBIT, AMPLEEHIEEL ZREDFRICONTHINET S, £/, 15013407 %44
HET B Lioyd” st TORIIMRDIEHCEHL THEDHMERET 5.

OFiliE
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(i) Lloyd’s Register DM

MR Z AN ST LT, RMEBAEE O Human Error MR OHIESRY 7 MMl E T
By~ kETHEMANTLCIR> TL—FEY 5 ¢ 34fi, HCD #F5E, Ergonomics BF
FKOBET Y —IIBHARANERERBL TE .

 MEFEPT EUSC DA N—THH D, INISE 70V x 7 hZBELTOD 13407 ERE DL D
2 134076 (13407 DEBRITHRAD T EAA L FAF—L) DRER EICES L TWa,

< [S0-9241 /2 E DR/ ARA TN T — a VEBET> TS,

(ii) Serco Usability Services DB
AU T REEER, BREEICET a0 2V EHRLICUITTOY—E
AZfTH> T,

Usability testing Facilities Digft, FFEWFE

L BRI 4R D 1, B S ERIE R E

I—J=— &, Basmsh

zxnnT‘ﬂ"l' - i
cEUSC DA N—=THH D, BEETOI—HFE 7 ¢ sHliICBIL T 30 LA LD FEEERD
Web site, 1> 50574 T8, TNAINVEREDOI—FEY T ¢ 7l 2 E .

OrE

(i) BRNIZBT 2 AEHLERET DD AR

« BRINT HCD ICHEH L TWAB R, V7 My 7 EECHRIT. RBEEOY—EXZ IR
ELERENEL, BODOIDZEZHFLELTWSHKEWZD VRN R 5,

c ZHLEERBTIE. N— REREFERMAL TVWBRTIE AL, T8 U > Mok
HOBAMNEL <, MEkEL To naturity OBRIEN S OFEE/RD, 2O LT —AT
BEHICOEDI—TFEY T4 OREE - ROMAANNBELEIND,

s FE L, IHOULEMRBRELTO HD - TIE T EAA D FOFEIMA T 2y DER
Pcriteria /R EBHBBIT/R 5o

(i) ARMFLERFORERZEHBLZHE

- 7. Lloyd s < Serco ZHulMZ, HCD OBEEANORAE K EHIEL T, EEBUGF IR
L. ﬁﬁ®%mﬁé@%$&bf HCD &tk & T2 L2 BENTEIT> TN S,

- EBEFEDY T R 7 ROFTOMDOY—E AR HEOIR TOHRZREANDEH 2E X
TWn3,

s INMNEAEINSE, RETOHD ANOBELENRENICRED DO EHFHEL TN,

(iii) BINIZHB T 2 AFHULEREHRIE L DTN
I—YEU T IZBEL T, BRNZFOIZ. IFOL I BN THEREMESNTE =,
1. Measure the effect of the product used in context.
[S0-9126-4; effectiveness, efficiency, satisfaction
2. Evaluate the user interface
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1S0-9241-10,11,12~17

3. Evaluate the specific development process
1S0-13407

4. Evaluate the organizational process
1S0-15504 (Software Assessment Process)
1S0-15288 (System Lifecycle Process)

(iv) 15013407 DRE~DA > TU A ML T
< BRINTIE. 13407 % HCD OE A & HEFIZ.
- ANNEX C (Assessor)
- 13407G (annex C @ implementation i)
- TUVHEZE (Product @ Process FEfh)
- UMM (Process Profile)
BEMBEINTVDN, HAECEDBRWEZZRmTLAEDRICRS EEDbN. Zhs
EEEDBHBIE, BETO HD EERL N)VOFEMO /=D DOFEMELE L LT 134076 @
criteria Z ATVAD Z ETRWHA RWNTE SO T/,
-5 ED. WA TERRBZITY, HILWHA FOSONTENTERS L OHFERMN
RIN/z. %W, EENRETOEGZEZSO TOS ZENEETH S,
<728, 13407 FRAEICFR A FMEDFFEICE L Tld. staged model ®Z& X 75 & continuous model
DEZFHNH Y, TUV Rheinland I3RTETH 5.

Staged Model Continuous Model

Stage 1 Stage 2 Stage 3 HCD1, 2, 3, 4, 5, 6,

2. 8—1 Staged Model & Continuous Model
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@F L LT

HCD OETOEBER N, ZOMHEHIZETIEZHITOVNT, EOLIBFRANNNDMN
FERR SNz, HEHIIZTAED COEDA THFEELL THKZSZNZLDITHD, D=
. BHOT V¥ T —a VIR L, ERICBETS PPT 77 1)L & XCEERICET
HFEMEDPPT 77 ()&%, #%H D-RICTEMTZHEE L.

BINIZBT 2R Z, BICHOBRKLOEE EOBBEICBWTHET 52 &N TE -,

3) TUV Secure iT GmbH
GMD (German National Research Center for Information Technology)
F7E Am Grauen Stein 51105 Koln
phone: 02 21/806-2895

HKREKG &R

Dr.Thomas Geis, TUV

Dr. Wolfgang Dzida, GMD

Miss Regine Freitag, GMD

O E®

RAVIZBITS HD OEKRECEFDEAFIEICDONWTHE - BAKHETS &&HIT
S THE— 1S0-13407 1T T 2 EEFH E=1T> TWHD TV | ;bb‘%mﬂz@@m CEA9
1EHzEAFT 5,

Qi
S TWVIE R VERNET TR, 2R ZHFICEERECRE. 5123, IN5IX%5
A YT —ariaErebEBELTNS,

s ZNFETIT, I1S0-90002 1) — XRIS0-92417 E /S FWEEBRAICE D <85, Mk
FToTETHBD. AT 1340TICR2RBAESZ HIBED TNWDS,

- Usability-Engineering = Usability TestiZB§L Tid. GMD(German National Research
Center for Information Technology) LDEEDHE, T A MT—F DoHT - Fl 21T
ST 5,

Ot E
(i) R Y TOHCD BADKRNKPRARAF—LDEZH
s BT I1S0-13407 1B 5 a2 YIL T 4 > 7 &2 TFHE4 ONEERDHD) 1d. 2
~3fIFETETETNS,
- TOV Tid, V7 bz VEESEZPLIT HCD DEA - EENTONTHB O, 4@ IT
BIEENERE B> TS,
- WINIZ BT 5 HOD BATERE DR 5E X FIL. SEOERICEDEEETEZS
NTW3, 1S0-13407T ICBELTH, RAVIERAVEL T, A1 FYRRBAIFURELT
DEEEPLH> TND, 58, INZERET > TIOERWHA RMEDD#EMRT D I &I/
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%,

- TUV OB, 70¥ 7 b0 % 1S0-9241-10 R—XATEML TS, I,
1S0-9241-10 DFEAENIDINOEKE TH D R VERICERL TNWAZ ENKRERERT
H5,

TV TR, 2oL 0%dr MNtis£2 586, 207057 NaEELTWAIL Y
DY (X7 YR —Uy) BREOHEBFIZ, HBICENT S Z EOMEE
A ICHEBL THHADNEZRBEICBNOTWS, 1S0-13407 0oHEEF. [Z08Fid
usable 72DM? ] EWHHEBZEBICTAHZETHD, TOEMICHLTI>DZTN
MTICEZ D DN, TDEfMERTZIETH D,

- IO usability 1 &, TOEAOPFTHEOSTFLENTOSHDTHD., TOEKTYS
0% 7 a2 £l L THEKITARW, TUV TIXHD OFBAICKEL TIE7O0EZ20
KEOETHHAL THO., HEAFOIMERENS usability 2F 25 2 &0, kA
72 usability IC & o TAUTIZEN RN - IR TH BN ERL TNWD,

- ¥ TO HD EE L X)L OFHEIC & > TiRdWEE /2 fREIT pass/fail Z2EDXKDITER
ETHENTH D, FFa A MF oy I 2RERITLERE, J4UL pass/lail AL
LTRBELEAFINEZLEETHEHDTH 5,

< 13407 OFBFFEESH I ETIE, [FBEZTHO>TY—F 2V 95) WD EHLRIITE
BLEWED DLW, ZOLDRBAAFATIE, BEEN Iv—F T E2EEL 2B
TR DT —)IVICE L. ] EHEFET LD, TN, KD XWRBICT 280 %
UL BE-DTHD. FAYVTIHIDOEDRGE THENCHEREBRL TWh5,
1S0-13407 DIFAE L. M2 HOWENEE T DMK/ 5 2 ENRKNRT—))
THDHH, INEEBRTELAF—LAZE®L AT SN,

< TUV ORFAF—LTIE. SEEORAETTINEREL TS, ZNE. Staged &
F )L, Continuous BT EWZIL, Staged EFIVICAR 5, Staged EFIIVEEBAL
2D, TOETINOHFNL P27 EHLLFBEBICIBOOCTNW D TH 5, B
Zid Ttid, @MEdndinon PESHEDETTEZHET IV ERELRTIER
5720, Z3UZH LT, Continuous EFINE. KOREBIEVWAICESTHEZ D
DEREL TN D,

- 1S0-13407 & IS0-9000 ZHAE L TS Z &I EREICI W HIEEEZ D, TV ITBWT
HRALTWNWD, R YVOREERTHIEFITEL DEEDN 150-9000 ZHEL =08,
[S0-9000 OHENFEF EICTEN S TWARWEENE L., FEODEFEINRD 5N TN
b, 150-13407T EATAH &L, ZOXIREEO—DORREHEEZEZ TIN5,

(ii) GMD T Usability Test
- Dzida LOZEED Usability Lab. # BT 25 EEICT A M AEZIC DWW TEmE
127z
- Usability Lab. 1. BEDEZA, V7 b7 ® Usability Test O#EIFHZEHEL T
W5, EAKICIL Observer-Pro 2 VW ETAETTHY ., 5EXA6NEY A TITHT
HHBEOBREFFEDOEREDF v v TEADT. FIMS Usability EOFREE
EFHIHL TWS HETH S, Lab i3, N—T73I5—H7 <, #HBREEERENKEFEL
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BINEEREED TN AY I EESTNS,

- GMD TId. HETUV EHFE LT Usability IWHRDATHD, HBICTREINSHAR
T4 OERNOERLEZE GMD NHEEL., TOERE2BEA a2 Y5 a 2 U %
TUEV MEfET D END T &> TS, G 13, BEATEM RO 7 M2
ETBIOMBMTENTEO., #HicHzid, BREICZ— XD WHIZEE 6D Tl
ROLNIENEND T ETH B,

DFE LD LRk
BEZEIZIATOIRMEIETSGOEZT oM, ETHRRNREDRWERT 51
ERRZIREEREN Tz, TUV & GMD 1E, KW X— R —EAfRiIcH D, BNWICHEREIZ45HEL
TSNS R DEERDODFERER > TNWEXIICRA T, TOBICIE, B/ DHE
NEOREZRYILTHD, BIZL2 P27 ONIGTRNBENEEZ TNWDHLDT
BB, 180-13407 DA > TUAL MR by TFFT AT DM RRLT v TFID
MIRRICE D HDERDNDA, TV IEBREFITENIIHETELZTHD KD ITEL .
ZDBZON, U—ERAEENEITRDTFY X ERERGDENVZOND L7,

OAFEE

GMD T Usability Test IZ4R D05 &R —5L
2" [CS(International Conference on Software) Testing, April-4-6 70/ 5 A
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2. 8—2 Nomos Management AB #tICHWTHZASR

2. 8—3
Nomos Management AB#tIC
BT
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2. 8—4 Lloyd's

2. 8—5 Lloyd's register fHIcBWTFEES
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8 —6 TUV Secure iT GmbH [CH T

2. 8—7
German National Research Center
for Information Technology ICHWT
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2. 9 I-YEPLELULRFEOFMEXZEZR

I—YHLDOKE (User Centered System Design) 1ZEIL Tld. 1986 4£® Norman &
Draper LI HCI 25 Z 5B O—DDMM - MHE L THRLA RN INTEE, 22
Tid, A2 T2 —=APEDF T4~ a > OE,. TN5DOEBE 55 ABOBREE
PEDORIE, HIZIXT PRGNS ZDX I RERZT O RM T F2OMTE ENED 5
TE&E,

ZOEIE AHMEQAEa—F EOMBEROWEIL. HAEERZERT AEL DESR
WELTERTONTE R, LOLANS, Ry U —7 Z2E5 O BRI O 258
EBRITHEN, AFOEFEOHITHERLEEMNEBL T 50T, HL08E - 225 A
EANBIEOHMENEH, ZORBRELTHEHNDZ AT EY 50 ORENREFEOF TOELE
BRERBDDDH DD, 1—TFHLOEE - > ZXFLADOHRFZ, HLxOBEZEOATIIR
<V REHT7OEAE LU THRRPICHRHFT H2HENHTEZ, 20X S BBRNEZICA 2
BETHEHOHNTZHDNISO 13407 (JISZ 8530) TH 5.

AETIE, TOIS0 13407 2 & LT I—HYhl (A—YDET 246k 2. b
PERB AT LATRE B THRDIATA VRN Y —2EDTEZ BB LIEARSL) O
i« SATLAERETER, EQXOIBRTITAET 4 —RUOEZOFEE L TEETEZD
MemFdHIEET B,

(1) 1SO 13407 #AH V=2 —Y R LOERHFXEOHE

ISO 13407 Z AW I —T L ORETFEEZRSTTABICIT LT O —F 0Lz 5
NBN, TZTIE T7O08ADREE] EWHMNETHRHETAEZEELE, .

o FEEEWVWDIMHEMN S ISO 13407 O T O A EKEFT S Z Lk D a—T RO REF
CBNWTRDODENTNBRZ EEEMTEZIENTES
o I—YHLOEREHEE, ROAEORNEZBREZ RSB T LI ENTES

ZoHHICK S, BEMIZIT. 501&w7mi&7ukxm£&m EEEZDBEND
Z &, ROEHICHT B2BEHEITD &Ik 5,

s EDXIMEBEAFIEEHED DM
o WEIFIEOHF THENED LD BEEIZR-T ONn
o EDXOIREEEZRNDZDOMN

ZOXDBHEBZEZBEFTAH Z LD, ISO 13407 D> TWaHE (ZhiFa—v sl

EBHICKOHBREINDHR) WREKRE, BERELAZRH TR X0 BAEMICH
HIENTES. UTOEHTIZ. NS OHEAIZDODWTEICRF TS EET 5,
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(2) FHAEFREDEZF

ISO 13407 &, TOEXHHKE. ME—HEOFHREZDHNEZEDDHDTH DD, BHHE
DXz THREFITHT 2RARBR W I LI E-> REMFEEZ2EOHOTIE
72<. TRZEITHBIT 5 IS0 13407 OERERHMAM 2 BT D] &S BMICHKkTE L 7= 2415
EERETDHIENTES,

ARFTTIE, 1SO 13407 OFMBEEE X BITH-> TRD I EEFiEE L.

* IS0 13407 THET 5 ABH LRI ROBEHIZE DS B0 BBREHIRWTERE
BAETRTHD, FADEDLETORERICE KT HHEND S
vV IT OHEEBEDEOEHRNO—BOEBICIDFENVBEFOBENRLS - 2 2
TAIZ KD BEENERT S
vV EBlEE. BEEDLSOEIIN—YI T OHEEEL D
¢« ISO 13407 Tid, WEHEHEHZ A Ea—FE2HWEA L ISIF 4 TLATFA] &
LTWaN, ZUE T&8TOA 255054 T2 AT Al THETRETH S

COXD ARSI 7286, BAEICHT 5 AMF LR 2R 0 HORRIIAD LS 12
SN,

*  ISO 13407 b E O ANEHLEEFH I —Y LR D& 2 5 O KRIZFS Tidz .
N, BEEOATRHEBSHEEICODRZIIVWAZIETHS

* IS0 13407 DEZFH DB RKITPPRRBEI M- TWABHEMIZH D . F/NMEICIIES
LTz

* ISO 13407 a7 MOERIZIRD TOVATRI AL MK 2 BIZL086E
o, 170 ARB=XEEHE) t WK TS NsNG0n

DX HIC o= LT, EOBWZZERT 520 O EiEEZ XD LD ITZEL
77

c ATV, BTAT v TO_EMARETS

s B—ATFv TR BETOTOEAYRIAL FOBELAKLZXEF v VICk
Bl &9 %

o BIATV TR B—AT7y S THREINZ T O X ORI - kEEEEL
7 PR RV 2 RS 5

DI B A R ELEEIIROEBD TH 5,
o ISO 13407 OFHIEDERMEIEIL. B_A T v 7D [#EMNZ Ot %Ez] 2H 5,

I, - XORMZZO T HAOWIEE, T O ARERE L THENEEY
WEMTES UL ZBKT S ENBENTHS 2D
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2. 9 A—HYEPLELELERFFEOFEEXERHR

I—THLDRE (User Centered System Design) 1T L Tld. 1986 £ Norman &
Draper L2k HCI & 2 5B O—DO/M - 3G E U THRABMEN R INTEE, 22
T A2 T2 —AREDT T4 —a OB, TNosORBE/25 ARORAE
PEDOEE, FIZII TSNS ZDO XD RER 2T O RA LFOMERENED 5N
T&E ’

ZOEDIT. ANHEa¥a—4 EOMBMAEROVFIT. MAERZEKRT 2E 4 DEE
WL THERITONTE . LMALBARS, 2y NT— 7 258 ERUE RO 258
AN, ABOAFEOHRITERUEEMNREL TS 20T, FHxOEE - A5 A
EABIEDHAEER. TOMRELTHENZI—YEY 51 ORENEEOR TOEER
BHREBUDDH DD, I—FHLOET « 2T LADKEHE. e DEROHTIIR
. FEHTOVAE L THRRNICHFT AHENHTERZ, ZOXI BERIEFEICEZ
L5 THEHNZHDMNISO 13407 (JISZ 8530) TH .

AETIX. ZDISO 13407 2 & LT, I—Pdl (A—YORET M8k 2. b
PEE - VAT AL TRAD AT A VRN —2EFD TEZSRHIEAREHL) @
B AT LRGN ER EOXDBT VT4 ET 4 —RUEFDOREELELTEETEDD
MEREFTHIEET S,

(1) 1SO 13407 Z AW\ /=2 —H LD FIED T

1SO 13407 # W= I—THLORET FEEZRHTARICIL. ALYy TOo—F0"E 2 5
NBN, ZZTE IO AORE] EWDHDVEBETHRFNTHZEELE. 2T

o RAFENWDNEMS ISO 13407 D 7O A ZMET 5 2SIk D 12— Lot
ZBNWTRDOENTNDZEZBEHTHIENTES
o IA—YHLOREFEER, ROEORREZBEZ NGB THIENTES

ZOEHIZK S, BARMICIE. ISO 13407 12X AT O VARTEND ZEEEZ B END
Z & ROERHICHT 2BEETO &I,

o EDXIBEBIATFIEEBELDHN
o FEFNEOPTHNED XD BB EZEEZTON
o EDEOBIEMEEHNDDMN

ZDEHMEHZRFNT S ZEI2ED, ISO 13407 OFf> TWAHE (ZhiFa—y s

BEICKOBREI NS HR) WREKREZ, BERE LKA TR < X0 BERMICEFT
HIENTED, LFNOEHTIE. INSDOHBIRDWTURICKRFTHZEET 5,
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(2) FEHEDERA

ISO 13407 id. 7O EAHE, ML —HOFHRZDIMNEED DD TH 572D, BHHE
BOXHIC TREEICHTARITERBRE] EWIDIIBRESHFMFEEZE2EOBOTIT
72< . TEZEITHIT 5 IS0 13407 OEEFMMNAZ BIFT Oh) &0 D BRICEKE L 7= 374
BERETHIENTES,

AREFITIX, ISO 13407 OFHIiiEEZZ Z HITH > TRO Z L 2R E LT,

« IS0 13407 THE T 5 AMHLERFHI ROEHIZE D SB O FHRTBNWTEER
BAETRTHD, FANHEDELETORERITE LT HNEND D
v IT OBFEEDEDEHRIANO—BORBICIDFENBFOENRE - 22
TALICEDERBRNERT S
vV ERE. BEZLEFOEIIN—YITTA S OREERS
e IS0 13407 Tk MEMBZ A Ea—YE2RNA 50T 4 TV ATA] &
LTWaBMN, 2L T8 TOA 2850574 T AT A THEITRETH D

ZDEDREFRRICIN > 7256 BOAEICBT 2 ABT.OLHEZ2E0 FORTIIRD XD
BamIns,

o IS0 13407 HE D= AHHLEEH (L —PHROLRFHDE Z 5 DO KIIFD Tz,
ZHE, BEEDOATHRSHBEICODRIZIINWADZETHS

« IS0 13407 OE Z FH DOE KT LRBHEI K> TWAHEMICH D, F/ADEICIIESE
L TWizn

e ISO 13407 A7 MOERICRZTOEATE I X 2 MIKT D EIGA07E N
e, 70 A =CEEH] WA TR G0N

ZDED IR /=22 LT, OB EERT DD DFEMEEZRDOLIITHEL
77

o B—ATv T, BZAT v TOEEFAET S

e B ATy TE BETOTOLATEI AL FVOMEZHELEZYEF v 71Tk
PY i T B

o BTy TR BATy TTHEIN T O A OMEHIEEE - %EE L
7z IR R 2 i T %

DX ETBREANELZEBIRDOBED TH 5,
+ IS0 13407 DFHEED R, B_AT v 7O a7 ot 2dEl 12d 5,

N, Z—XDRIMZESDZHENOMEE, O A%kEEE L TRENEEN
WCHEBTELXLZERT 5 ZENHNTH 5720
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o DL AMNS, ZITRUEBHKZBRICIDEE - AT v TEHDIZDDEAXT Y T

MDHETHD, COBARTY T TIIROZENEN &/ S

v AMFDLEREIOFNEED LD ENEEEANDOYE K

v HEENOEK

v AEHRLREFHIBIS TOEATYEXDOA S RDEZFDOEK
ZDXIBEWEERT D201 BAZT v TIXRD K D 252z T BN
»H5

v ABEHLDEEH OB ABEICH o T, TNEEETEIHED I AT AN D

5 &
v RIEOERNMEEEFOHICAZS &
v FHRENICHETHSD &

DEDOBRAREREEERTZHE ATy TOMEIIRD LS b DT/ 5,

o FHiHSHEALIIEED LIIHBHLETS
AR OHEBEFTMHARET D &K D ABFORETDOFE 2% BARICIRR L.
SETOMAICHTHAERERBTHIIENTES

o AHMEIEEEBRRICHTEF v /&L Ea—FRETS
R EARRICE BHRIT. IS0 90008 IZBNWTRERNH B0 EMICHZH> T
BHRZBH T2 ENTE S, £, HEDOEHS, £ < OHELEREMN ISO 9000s #
BELTWSEDZDT—FEHATHIEICIDABZRIETES, £, B
NEERIT, TOBAIRI A P EFREIMITHBEL T ITIBBWAETHH
)

(3) BEDHRE

T, ISR ER TREEERR] KDOWTREDEZHERT .

I THEHTYT S NEECEAR] T, BEREA GELIBBENE OB ks
LT, TOXFHERITBN T, 1S0-13407 TR NTW 5 ARIHFOEREHBENHET I N
TVBENESNEHMT HEANSEHZ RTHDTH D, 220, 1S0-13407 DEAKS
.

AN
1o

TFNEICRE T 2k DKBER R U 72 15RO ME 1T T D3 & Dk

1L, L EERETH b ETHRELRET 5.
ARTEDIT, TTTRLEBSFEHOFHMBARIIDONWTIE, HRET 2R GICHES @ik
FHEOHWNICSIMLEEREBEICLE > TEDSLENE HDET S, B, TOEEIERRD
TERRDEREE L2 D DILKRDOERIER TH 5,

® I1S0-13407:1999 (JIS Z 8530:2000)

® ISO/TR-18529:2000

® 1S0-9241-11:1998 (JIS Z 8521:1999)
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1) AMIHODREHERE IR ST 71 7))
ABIHUDERETD T 1 791 7 I)Lid. IS0-18529:2000 ICED LN TS EBD ., RITKRT

HCD 3 HCD 4
Specify stakeholder Understand and
and organsational specify the

requirements context of use

WeD 2 HCD 7
Plan and manage

Introduce and
the HCD process

HCD 1
Ensure HCD
content in
system s strategy

operate the
system

HCD 6 HCD 5
Evaluate designs Produce design
against requirements solutions

B2. 9—1 AMFBLREDSA 78441 (150/TR-18529:2000)

ANEARZTIZ. HCD3~HCD6 #27 7t A, HCD1L,HCD2,HCD7 2B 7ot X &
EFET D, COFEDHE, 1S0-13407 DHFE—AT v T TORMTA T 7Ot Az 5 &
LTEMRL, @70t A3a7 7O AEBOBE I WHMBMTET 5,

2) A7 7Ot A TOIEE &2 DFTE

a7 7t 2, IS0-13407 ICREREINTNWA ERB D, BES A 751 7))L OHTHED
BUITHNHBDTH D, 1S0-13407 ORFEEEZFED BIZH>T. ZIZ TR, a7
OFAZWMKT 5& 7O ADEEEFDFTEIZDWNT, ISO/TR-18529 2HiZE L H 5,

Oz —Y— EHBOERBEHDIE

ZDTOCATIERD LD BIEFHNBLETH S,
> HEBERICLDERTESI V- LKUHBOBEZEDRR TSI &
> I—P—2EVATFA 7RI —2amLdtdsz s
> BRSNAWEN, 1T —RFVAFA I RNT LG HE (VAY) %

L. Bih s &

> BRINAEBICHTE 1 F—ROHBOEREEHEZMT LR T3 &
> FEHRINREZFHBREEZEDRBRTHI &

LER>T, ZOTOANBEYNCETEINLI EERT DI, EEOMEEL
T, INSONEEZRTNE (BFEETH. LT WBETH S, ZOXER.
HUERARHEROCEREFESMZIRT HXHEELLTHIZLTHEIWL., oXXE (4
A, BReEE) O—#n L TRBENTH LN,
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F/7, ABHULERE TR, ERROEHICmA T,

v BEURERENSEINZBDTHDH I &

B :
- THAEF LD IO 70— XEEREL TS &

AP -EREICED IOV ORERSNNEBRBIN TS &
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L, BERENEBECEBREOEMICHIGEL T RWED THAZLERREBEIN TNS
(Harrington and McBride1970) , fF#inZ LIZFH DR R EEZF LD AL ZORERENLVAEIRS
b, BB DERDEIIVAT T A TITENCI DL DN, EiiE O E DL
FESFRAINY, AR ASBROEDOREFEIZL AL D THD (Charness, 1985, 1) ,
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IEN R O EALISEIRRE NI BT DLV ZLIZ o0, — B LIRS RS T
%, Johnson and Keltner(1983\Z XX, IR Lo CHIRDREF A Uiz A DOEHHEE TR
BRIER D 2 {ETHD,

15 5 oEis RAZELEIOEERMAIE THAHD, ElnE CIIERETHATY | BRI RIG
FTAZLERRHETHLIENREINTA (Bvans and Ginsburg, 1985, fitt) . £7~. E#E 134852
VARV FAOWTAZTRIZ R L T, FEHWZ T4 07238V (Halpern, 1984) ,

FIRRIC, PEELLE 45 B E) OEERE ClX, BEIEEEO/ SRVOBE | TFOREX,
NI RMNEAR LD RELSTAZEDNMLETHS (Mourant & Langolf, 1976), 50 Ll L &E#mE T
X, ITEREEE RA 7 0 FERE GE R S EERE (B BhEERE) Lo OB SERET R EETh B,

HEOLAANCH AR E L T EbBIOBERF Thd, HEFOFIZHLN LR E
$5EE 1% [field dependence / field independence | &V ) (Witkin,1954), [field dependence &7
1., B R7IREETE N T ESEEE TEXAN W) [ PR R AR S (spare visual capacity) |12
BAf% 3% (Shiner,et.al.,1978) , F7z, FRLLFHBINH 2 (Avolio,et.al.,1985)

HHBL LB RSO RS BEEERSITREL, AIOHFELZIBREL, HELTL —F %220
HIZADEDHLENIZ L GEEEERRE) Thd, ITFEDO 7 — /LRSS T, Ml 3 Ema LR
REIGEEE R T HIENTE,

AP IE T 5720 OERZEITREIZIT, THLRWEEDICTIEIOIRIST 516 H 5,
THUCBLCh | Ml S 1A I E LR E DR R AR LT (Olson & Sivak,1986) ,

L EDIIZ, ZHD 74— /VRFRIZRB W T, B ERFEHDIRIT/ONRD T, 74— R
Wroes EBREMRLEOME ROMEL, EEEEOMREIZLDLDOEE 2 6D, FHEEE T
M PEEEE D EV, £, FHICE BT E HE OE 1T, FHOERENZ®EL T
WHBE D35 (Matthews, 1986)

B ERLE B LD OF T A HEHEELZ RO S50, BBV ELERE T
AL FEDINTTNIZIV DD, BRI, EWEEICEL X, AR WIREE (R Y) 28 baw
AZENEE CTHH, AL—REREEIZBEL T, 2T ANSIUIO R A —R D HE7220n X
SRHEE T AL THIENEZOND, AREITICEL T, BT A FRCEBER OB
BT YA 2 WET DL TR TED, ks Rk LT 28 IC LA FEBUCBEL T, & HE
IRICEBER YR T7 7o ETHIENZFEIT LD (Mortimer,1988) , 72721, L7 HEBEL
72 TR BR,

B E OEBIEITEERO RELLICIARBERAD ST DONATITHF A LT, B
B LA AE R 3 2 BTV (Yaksich,1985) , 20578 A7 AT EANFEIICIZA S Th 5D
M, ZLOBEIIZEHEH T HIIIREFEOICHETH D,

FHAANC LS TETOERLZHS ZEIRETH A0 BEOBROEIRS LAATE OE R
B/METBIELE N THD, ZAUTEL T, $# TIRARDaAMKT 4 M B LETH D,

HATGIETAROFELLT, I 0 Skl Ik AEEEDHT VAU 5E 26T
5,

st

AR 7= X510 Sl ot RS |2 b o CHTE D FEME 1 300 X4 Tl /2 (Winter,1984) , Z
NELBTAEDIZIL, BEEOERELZ B L RESER T8 & ERTREERED SV
FEEERETIIENEZILND,

FrrPusErt L, SiE S LAEERORD OEELRERO > THD, WEIER, &SR,
T 2 BROERIL, EEE OB EE SR S8 B,

mEE . AT BRI FICBRL . AR RIS EVMERRIZEH S I TWVA (BRICEARICBWVW ), 2
D XSGR OBEML, INEIZHED & (R, ARR ., SRAMEESEE DK T EEFRL TV D, Kbk
FHANCE o> TIDIIRBEEAD SEDZLIIFRESD, D L5722k B AR ERIC 2R
MEIMITBRIEDLZATRHTH D, RIAARDT A AEEIT, ZZBEREEF T O & E
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DARPMEZERETADICESIHEBbNS, EHIC, FEMEE LM BRTAZOL ek B,
EEE DB TR ORI HFIZE > THAER THDHEV R D,

I T A ABREE

ta—wr 772X, FEHOEREEL REEHD-TLD, A7 AREICBITAba—~<
T —IRRIL, BEMEEAEELN) 2 SORBEIZESAE Y TTE W5, ZeMei, &
BEBER O ILZ BRE L, IV L L2 il- A A — T = A ADT A AZERE ST
B, EFEMESEIX, DEMRENE D TELIBRBHE DL AT URRRRIC, JVLWEBOT A
WCEREYS TS,

T T a— Z VAT A EY I, NN LA LSRR IC Y D LA A ST BTN
EREY TS,

U o —H—DFEFH

bo—w T 77X —WFE TR BT AR EY N B oS — U AT AT D, A7
O a—F — VAT NIEOT FAL O HEHEICRTER., THEM, ZENAEEZNTE
Do

|SEVS

£ DAL 2—FZF CRT EWVIRZY—2 85, A7) — BT B Tl DR A7
NWTCOBD, FEAEETHREMEZH T T T,

ZIROFEEEIZES>TE, BENIHRRIRRBEN S S, miai AIRER 5854, gk
IIAREF O Ty CRAD, BHE ATV — 3RO _ ERIZ@E N TD, 20728, B8x Bl miT
2 TCF7enp\n, T T vy T BID R ) — 0 OGS TIZ OREIIRIRSND N A7 —D/hE
W, A RTRRE S NESW R EORIBEBEL S,

T a —ORBLIT, BGREIZBIT MBI T A ATV A DB LR B S TET, 4
RS EELERNAEINIIB LTI WD, iR o "N AMNEOE W T A AT VA1 IE
WO TIVFRTHHIENE Z LD,

ATEERE

OV a—Z— ASTEBEOKHIMEE (Sanders & McCormick, 1987) A f& (Greenstein &
Arnaut, 1988) IZB 9 Ao —~< 7772 —FROEIIZL\, TERa L Y a—F A SR IS —
R—=FTHAEN, TUR, ZyTFRAI)— "o IR—) TAN Dal AT 497, T OFNT
— I NI EDREBIEMLTND, T, Fa—T7 FER AT VAT A, FEZIATIVAT A IRER
EENA I VAT LR EG IR > TE TS, [EEE OO DORFRIORHIZEE (=7 2 A HEl7
E)bdHsb,

T 2 — 2 AN EBERFROEIL, ¥ —F yNEBRER S HW T, 20X EBEOMHHY)
AU MZiE B L TETz, Fitts ©Low device] EFEIENAHD (I —Y)VF— PalRT (o7, < 1T A
7BV ICHE B L= ORFZE (Card,et.al., 1978) 13, A7V —1 EDKEREEITITE T ~ T ADME
fr7aZ %R UT- (Karat,et.al., 1986) , L2>L, SRlniC B3 A% A MAEL 7= HF 3813720,

PE-T, ANEBIZHOWTIHERIHI 2B R LN RBIENTE W, T, Eld 1 3EHRE
PR I T RIS TORE (BFRRE) B RKEV (Verbrugge, et.al., 1991) 728 | F—
R—FEAENHEE 720090, DI, ElE B RmE 1T, BEOLLA U TRESI DMK
W, ZOT8 | RRERO DI Gl — Y — 3, Ama— AN T M= TIZEENICT R A4 5%k
B (ZoF A= GAM ) EFHWADOR R R WEE X BND, F—R—Ri3Z A7 5%
DIRNEIZEST, BELIIOREERIEE CThD, v T A, by IR —v, Pal AT 1977 1%,
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NG 2 FEDOEBDFRINLE THHLD TH D, Ana—F FAL OBEIZIZZ —F Y DO REX|C
HIERZ DR TUIRG20, Z—F o NEEFIL, FOREBCEEI ALl THET 5,

SH, D~ F—a—P—FZEL DT TV —alZE B LR TUIRBR, 207,
N&ZNZEZ DT DN 2 T7 5% RO T B IR NETHD, BEZLOY 7 =712, 3
a2 BT DIDDO=a T VB BIN TS, T2, ERBEZEHROIEEIF—Ics s

21bH5,

AFa'ﬂ A2 —F—OEBEZRBEEL T, FAENZET BN TS (BEgan, 1988), m%gﬁ%@ﬁﬁ
I, ERENDLINEEM MG A TEDRNEIMNEND ETHD, BEIC. TRREE 1T
ﬂﬁ%% WZEDTHRRIZA N THDHEVI ERBH o120, T e X T557 —HIFEFITHV, Zhic

XUT, BERREZTBE IR R T DR MDO FNLEE 52 L2 TREIIF L),

BB RICBEL TR, E@WMEFE Y7 N T EORICHEAEERIZRON -,
Gist,et.al.,(1988)i%., BT MEABURFIFIZ B RO L EMI0LE B THLHM, EREITRNE
ZRLTe, Czaja,et.al.,(1986)h, A ANTI X — 12X 55~ = T LA ERITa B a—&
— RN —Z2DINEEIVBEDTHEAN, FREITRWVWILEER L7, LU, Zandri and
Charness,(1988)i. AR EIN &AFEmE OB EERA NS DI LERLTWVD, ZDTEND, b5
1 DOFNFEFENFE A 1> TRIZEDI THH LTV 220,

VI =T IR T DL DM FETIL, i I mE L €, FiEREEE T LN
BNEE I CA (Blias,et.al.,1987; Zandri & Charness,1989), Gomez,et.al.(1986)1%. T % Ak
ETAT AT DESEFRT DT T 77— U THEERAE T TS, 2SS T askies
DML L& R UT-HFSE (Hartiey, et.al., 1984; Garfein,et.al,1988) & &5,

RBE . ta—<r Ty /2 —OEEZMMEEL T, EiRE L S OIS HE 15T A8
DEBRPIFETHINEIDRETOENS,

B AR R LW T 7 a Y — (A Ba—&— RITD ATM, 5HEM28) 2R H L0
ZEDIRIBEIN TS, Zoltan and Chapanis(1982)13., E ikt 1 I B EH vz
VB a—Z—HfEDIRNZERIR LT, L, RIS IDREOZERIZEL UIHEL TS,
a—Y—dtIa—PF —DREOMICEEENHDLLT, Arndt(1983)1%. EEiE DN E#RE LV
T —Tak i a2 R LTz, Brickfield(1984)1. 45 5Ll LYW 7Tl 57 a—E A
WELLED§52E%RUT-, Krauss and Hoyer(1985)i%. 2 B a—&— ~DREFEIZIIEZER D
5 (BHEOFBREER) DS, 2T E& R LT, Ansley and Erber(1988)1%. & ¥ IES ¥
DAL 2—F—~DREEIL, KFEELFEUTHDI LR,

ez

R 27T NZBWTRE P TICEENEIDERIAELT-FFE T, BeE L RITORIZHE
BAERIZ/2WEWIRER DLV (Gomez et.al.,1986; Czaja ct. al.,1986; Zandri and Charness;
1989) , ZH BT —MRILTEDH D TIIRAS, Bl OB O ERIREE 12 K-> TRITHS
FTonaZ&i3Rnenz s,

RPN T 22— —DEEIOBEEMITIRKELRVHIT TND, N— R = 7RV T N7
DTFFAF =1L, TNOHOEBEOHEMERD, FRIEEE 1> TIVMBIZRD I8 5
NETHD, FROEMEIZLS>TL, 2 Ea—F1345 B OBFEDINCH D HDE DTS
LEZ NS, LinL, Flla Ba—2—FERICBIL T, SHICELOEBta—~< L 777 2 —
WHERLELSNTND, FEE ICOWTIF RSN TEZZOMBEICBIL T, Sl 2oV T
EZ T RTIeBe0,
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TRR=ART 4 Mo HT

FYPAATEL T, IA_E T 0o MEBEEE 272 Tideb7a, Frost(1975)I28 4L, T=
Ah=-R_RRT 4 MIHTE, 525N OV TO 2 DU EOfRIRERZ BT 5720, ZLTF
DIHR R A B Gl CEDIIR AR T A DICEZONTLDOTHD |, AR
T4 ML, B R RABOTHBMKERE GEE) TAHZEICE> T, REA (LT
By ZDOIHRMITE - T ENWVRZER. P UVERR, &5 AR AR E O &8I E
BREIND,

ERIZBITAEBBITE OB LI — AT HONWTE 2D, bUBRTE DR+ 57-0DIE S
B E S EL LD, TOEBARZEZTHHBIHEMANI I END, 1 AOAEMHA$2 T 2.5 T T,
ERIFRE 3 BELSTAZLTHETENER 1000 ABDT5LE 258, (EEEMOERICE-
TLEEDEK ($20000 F- 250000 7)) NA[AETH D, ZOHFE ., FEHF OB ORDOVIZHEZ 5L
DI, 3 ENDZEIZLD) BEEOREHER ($1500 J7-6500 77) ThHd,

EHICE B LA TIIARBRNI ST, 3 ELSNIEIRE D EE ., EHE B OB FEE
DA, BB TE MG BRI ORI LD EEZZ T2V A, ECITIESRWVAMERE L
BAOaRN, TRTCOEBEMZIEE TA-DDORMAANE ThDH, ZDIHNTEZ AL ¥
FR B ENDITEME LD [pay | Z LN T BRI b 55,

ARN-RRT 4 MIFE, B EREICBITAEEINZIANI OV TELDOFEREL LT HO
THBHN, IARERRT 4 OEEMEZFEETAZESRETHLH-D ., HEVETEIN TN
RN, ba—= T 7B —DBEMEN, FERAOBBEOTARTA L 2T, A1) —AD AL
ZERTHEEIT. FOBEBMIEDHDH D THHI EE NG 72 TIRB,

EEEICE SE Y (rba—< U 777X —F R, EmE Il o T/ e etk Zha, il
MW2L DT YA HARTALBAEDRETHD, Texld, e RBEO T CORBTHIZRITE, MY
DT COFERAZRITICBIIDERESGMEEOMABEERAZ R LT, 2O AEEHZ, BEIHE
B WS RRE THHALThH o7, MOFRBESCREICB O TELITRAETAZELNETHD
B, INEDRERENS, BB DD DT AL TARTA L R BT TUIRBRW iSRS
THENDTEAD, EBIT, ZAV LT W RIENGIMN AV BED b A2 —v T 7 74— 30O}
MBS S W THEELL -,

A% D TR T HRE

LB OMFEOFFICETEHRBELCUTO 2 SEZT5,

%1 AT VI AR TH D, BRONTZAEREHCR T T TS MOV T AT
I EAERN B/ NHESNCLED BIN2T VAL TARTAL BHT2DI0E, BITOENESE
ERECEHl T AN EETHD, REETIIH DA, T NV —T LB 2720830 EH 27 »
SOMNDIFRIELE 2 HiLD,

%2 5L, BmEEOE KRR, MR, FRAEE BT HEBRENIE R, EREOISASE X
DAL DERBIINTT DL THD, AR EREN L EROISASE I CEA 72571k
1TV 0B D, B 12, BRI TAEZRIEHREL S EAWAZETHS, & 2 12, PFRImRIC
BWT, +ORBESNTEITIZE THD, 5 3 12, IVELDERT 4 — LV RFEEITHIZETH
Do

A% OB ZEER B3 ARIE

EREICHOWTEIT T Cldlebla b —<r 77 72— 0 3 SO (A RHIE .
LM aAN-RET 4 MIH) IZOWNWTIRTE, ba—v 777X —FFRIZBIT A EE/ 2 E
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B, 55 11C, BEE DRENNCBT AT ARTIAL AEDT00 D ARSI F — 2 L AR H T — 4
DA THD, B 213, BEMTHD, BB IIEBRE VLRV OT, EfE OER L7 ns
TERPETHD, 2, BT — X TAHE LSO LELSNTWA, & 3 13, 2AM-R
TAININT T B, Fax DIRTBOTIL, IAMDZIRN BT NITEBE DD DT HF A
HARTGA LIRS,

ba— T I H—HEN, HEx RmnE 7L —F I L TENREND B R B WS TF—<
WCRAZEIIE R ThHD, TE ICL>TUIHBBREE., BEE > CTIFECRBREOH TV
AL IPETHD, milinE O B DWW RIS ITIZIV R W T A &2 F RT3,

Fle, BT AW TE, FAFRET T{a—F—DB RHBLERHD, ba—v 7
7 E I mERE L ERIL TIThh D& THD,
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Age—Related Differences in Skilled Performances and Skill Acquisition
E.A.Bosman & N.Charness
Chapterl3 In Perspectives on Cognitive Change in Adulthood and Ageing
F.Blanchard—Fields & T.M.Hess (Ed),1996, McGraw-Hill (Inc), 428-453.

FF

AED HE9L, BEAE T 51 T(skilled performance): i HEE B (skill acquisition)iZ BT HEE
AL L EBRMII I EL Ea— 3528 ThA, F 1 §iTld, B2 BT 5 TORKICS
WCRRIR L, Bi AR S OB AR T 5, 5 2 HiXE 3 B Cid. BASL /o HiRE (acquired skill;
EBRIOFZEIZSINT AR OEBII TNV DEEE) SH B A I B E L - F M EIC DWW TENRE
NEBLET D,

FEREDRE LB ES

BE DOBITERGEE OFITINIREREZND D, FEEIIEFEOMIELEEZEL T, ZD
IR AR B LAV E B 20 QD 20 X572 58I E A O MFkO A L > TH
DELRGEE DENTEET D,

Fitts and Ponsner(1967), Anderson(1983)i., ¥ REBENLLT D 3 BRMENLRDIEERLUIZ, B
1 BEfE (BESRIERY) ik, BT EORERICE T 2B E He FE (EFHHFH) 12>\ T
FET5, INbOE SRR IR E N ORRIN., (EERBICREENS, F 2 BB (nik
TmAEERE) T, EAILE & OB T 55534 EEIE AT AT O Ik (FhiX)
EIRBIED, TOFHmEIL, B EOINIEITTHNEND AR (TR 2R 0T, 8 3
P (a0 B M) 1T, B Iniim e B O RSB Ple X 2 S Lel ) 5, — %Iz, 2Bk
B W T TIZRVES 2D, ZOZ 8T, B O_EERIIC > TEREIND, BlIL, 3 DOF#
BE G5, Py, ZE) 128175, 2 BFEO LRI RICHELSN AR T 588 0% e
RUIZLDTHD, TXTORETHEHE I > TRTREMU, AL — RO INI R0y
ar TRBEL, BB OBy a TR DD o7, B8 DRI, A —RE#E ORI
L7 5e 0 IBIIRE SR THY 58 3 BRFE THERIEB D ERSN TV AT LA RIBL TVD, SHiT,
53 BRMETIR=T — 2V el B TRRBEBRBE O 4 72 128 O IS T BN EVIREID
DN, KVEFRT2IDIT25,

ZDXORIREIEE DAL, [T ZA47 |OFEEWIRCTHRSND GEITA S R),

T AT DI LB LESNAHE O &I, BREOEMESITRTET 5, #l21E, 54 60 FEDOAE
— R TCOEAE L TN BEL SN DS B 600 BT 5 (Gentner,1988) , F= &, FE, BZEL
W T BHEZR R CEL VUL OZTIZET H7-0121d. K 10 FOLEFPRFEE A MLBELIND
(Ericsson and Charness,1994; Ericsson,et.al., 1993),

BRI REICBIT DH k=

EERE COMIETIL, MR > TEITRBIR T AT ENRIIL TS, LinL, IRFiFHOH R
SORRZEICBEL T, mEE I A LR CINCEIT T AZENREIN TS (e.f.,, McEvoy and
Cascio,1989; Salthouse,1990; Bosman,1993; Charness,1981; Charness and Bosman,1990;
Rybash,et.al.,1986; Salthouse,1987,1989,1990) , BA## % B J HATICK I HFRZED WSO E
FERHIL, FOIDIIL CREBE ITEBRE LRIV LV OBTETHIEN TELONERTIE
ThbH, ZOHBDTZH | NEhE (accommodation) | [4# & (compansation) | [ #E#F(maintenance) | [ 7
7 L4k (encapsulation) | &9 4 DO RIF A IRE S LT V5 (Salthouse, 1990)

NERS SN RARIZLAUE, S 1 XRVR U 72 i8I B T 5 AZRRAHI AR AL TR, £
IR TATOHERF SN TWD, BRI, mlE 1R ERICEL T, CoEEDOTTEH D
EITNEMICEII2EBEZZITA0EFEL B, BROICENLDO LT EZ BT D
(Salthouse,1990), T 720 b NEG &I, EFBATTERWGRM4EBIRIZEITHZ LI T,
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LIV ORI TERERFTHRE 1 Th D,

E LV BRI, IR EA B OB ENEENL, BfE ORI TEERE OZITL X
IWVETHOEAT =X LOFRIZE > TRIEIND, 20 BT, MENILLTO 2 >OMEAE
FBRNOERINTVDEE XD, 2 DOMEFEF@RRET, MR, EELE SR EE
FI DR LR LI T ik (B SRS PR AR OER- THY, BE Ik THIZ DR
THMHH IS (Charness and Bosman,1990; Salthouse,1987,1989,1990) , #{& AH =X Al Hnigh
DB SLENTANPBIT MR LIS ER DA T, EEHDOIBICHKET S,

HEFF D R CIE, BRBIC > THIERIC I AEN L L0 B GIT oD EE 25, FREDEIT
HDHEBMBIBN T, RSP OBE I L TN LA REO A BB IT N0 T, &k
FRXBRABLEZEZITE2HETF T 522 L2 T &5 (Charness and Bosman,1990;
Salthouse,1987,1989,1990) .

ﬁf’k/b{h(encapsulation)kb W RMICEAVE, Rl — BEBESN CLUEZIE, EREAE DS

Béffébﬂ#@%ﬁ“%ﬁﬁﬁb\ AT BN ERNBL LTSI DL DI 725720 Th D, 1t
of BERIZIVDENLRBEDOEEEZ S A TWVWAHLEE b D (Rybash,et.al.,1986;
Salthouse,1989,1990),

BiTE, milE OBBREZ T 53TICEL CUBRED 72 AL D BEMIZ DWW THEE L7 78
X720, B LHERF OB BB T DA IXV DR EN TV S, UL T T bDORFZe 418
T3,

W EIC RS9 A5

Fr RIS Eéﬁé%ﬂﬁﬁ:iﬁbt;‘éﬁéwﬁﬁm IZEo T, mimdE OMENRBIN TN,
ZNHDFFROREFIAALD AN, FEEDREIZH B FIERNT 70 —F 2 Wit 52138 %h
Thd, ZO7 7 a—F OEKRPIFFHIL, FIREFREL ~ILITEE & THDHA, FEREHREL ~ L
A THDY T NVDRBIRTH D, ZDIH2YV TN LT, EEEEREL ~ L D) B %0
SEWCFH 22 EAFIREIS 2D, FTo, BIRDFRBED N 4 BEIUBETL~IVSET D0 E RDHT
LIZE > THEMIRZR LTl T 5203 TED,

Yo TN OBRITHT=> T, R EEREL -~V B THAZ LTI A T, Yo7 Vs iEsw
DIEEERLTOAIENBEETHD, VIV OERMEPEEEDINL =) —FChoTUIWT
72N, 2 RE O MR TRL TS YU LT, BREEIRIC IR VR EEICEIL T L
N CHEAIFIINER N Z — N BIN AT EDTREFL TS (Charness and Bosman,1990) , ZD k57
HRNZHAWDNARELL TIL, Ik X2 EBEZ W bESN - MRED R E (BET R
ML) EIMERIC LD ELZ T T VLB E O R (RS2 ) 23% 5 (Kausler, 1982;
Salthouse 1982) , ZOT7 7 —F DRFIL, 2 TOL~ L DZEITHIBIC L > TRET 200 EH

WAL TE R TERVRTHS,

FxAET VY

F = AFRRIC BT AR I LA EREZBIEL R0 5, Charness(1981)13. # ke
F A RED R Lﬁifﬂﬁﬁéﬁﬁm\ LEINLTE,

— Iz, TV UHERRICEL T, RIURERIVREN TV (Charness, 1979, 1983,1987) .

TNODIFFEDORE R I LA BB RS TAICb b b T, £ TOREH A THEE

BB L7 BRI B W TR ZE D W I e RSN, ZDOZET, B0 TRIBE S DD
PLRWNITNES ., Ml DB OMEEZMEL COAILERIBL N5,

Fe, TV VB W TEE SR BTE B ORI R T A BUKIE N T — 265 5
(Clarkson—Smith and Hartley,1990) .

EFLAT
EEIAC T EREICET O EIL. SEE AL DI I ABEAHEL QAR E
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BEITRL TNV,

FATHFFE ClE, BEEZAL L ZIZBWT, ElE OB ERIIEELRVD, HifoEizhHhD
BREGEHHER) NEETDHIENRIEBIN TWVWD (Bosman,1993; Salthouse,1984)
Bosman(1993), Bosman(1994)i%., EFZ A 73R % AW = ERE{T/2 o7, ZOR R, KR D
FREL -~V TR XD E RO, EIROEREL ~IL T B LI o7,

Pl EOFERDG, BEBEICHDD OO T EmEE DR TL AR TELDIL, 7L a—
AR (BIEFA T L TCNBXFER TR TDAILFEDOX vy 7)) DRESICEDIDTIIRDE
3 % 517 (Bosman,1993; Salthouse,1984, 1985, 1986), 7L E 2— A AN EBEEDHHZ AL
APDFHREV, Bosman(1993)., Salthouse(198)ik, L 7L E 2 — 20 DR EXLDOBEHRE
BREETAEBREITRV, MEHI > T L E a— AU BN R LA R LT,

EEEIIF— R = DR EIVE T AL T (LT L E 2 — 20 O RESIZEKRLT
W5 | EEIHIBEEFEL VD, —RIS, TLE 2= A AR REINEXITT, Fpl e
HEIZHBEIZZRWD, T Ea—F A XB/NINEXITIE, BB DX A7 HE BN
(Bosman,1993; Salthouse,1984),

WHERAICRE 9 2058

EEE OMERFIZEIL TREEL AR — 2 L2 3Ty (Salthouse, et.al., 1990), £
T DD FIERIBBEIZOWTE R T 5, 5§ 112, ZOXORMFO B BNITIAWIRER DS —I%EY
FRABE S ) OHERFIHE D EIDERETHIETHAID, AR, BE 358k 3~ T
DBEAT REIIELN2, P60 T, NI TR Z B3 2RI TR T 50190809
RIREIZIZE LR, 8 2 12, FEE SN EICH DR AR NIE, B LDHAHE RO ZITOE
BRI ERTHDLIEN D> TND, 5 312, MERICEDRE N REDZRIL, Fasl R B
ERMEL TV WBEO [ THES LD ETH D,

Salthouse,et.al.|3, B FHELIFBEF ROV C, ZRIRERIVEE L EE L OERAHEE
Uiz, ZORER, BEFIIFBEZIANTENT-ERMERILEN R > TEY, ZOZEITFE
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Inhibition in Attention and Aging
J.M.McDowd
Journal of Gerontology:Psychological Sciences, 1997, Vol.52B(6).265-273.
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Age differences in reactions to errors in computer—based work
K.S.Birdi and D.Zapf
Behavior & Information Technology, 1997, Vol.16(6),309-319.
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Meta—nalyses of Age— Cognition Relations in Adulthood:
Estimates of Linear and Nonlinear Age Effects and Structural Models
P.Verhaeghen & T.A.Salthouse
Psychological Bulletin, 1997, Vol.122(3), 231-249.
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ETNDOFRIEORBEET VOBEEEEARIET A7, 1561072 6 X6rt<h) v 7R T2 T
LISREL8 7125 A (Joreskog & Sorbom,1993) Z AW CHIEAEE 7V 7 51T 77,
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W7
KR TN OFEJE ST R ke b B A D IR (r=-.52), REIRIZ R
D r+1d.27- .55,
B OFBBRE O IR EDFERIMEDOREEZ ST 579, SpearmanBrown DAIZLD(EHHE
MEREEE N, 5 DORBANELIZHOWTOEHEASIHEHEER K, ORI X TORE
WAEREMEDD,
cF—HILUTD 2 SOETIVTEA,

i‘éﬁlﬂ%%‘fﬂ/ 5 DORAAIEENIILEOFEIBE L /- R O EEZ1T 5, MEHEEE,
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Y‘éi’béc‘:b WRGIZEESSET L, 7205, 6 2D @)FHb)NEEE, /FEIFE, (o=t
/““ FOIEL HERR . BRI R, © 3 T2V —CnfESNS, FERU BRI BT 2 Em RITAn
HHEONTEE T, — R EME(GEICE 3 2R o B AR L L EE iR RO M EE = 1T D,
ZOETF WVFHE—FENLL-6SN TNDET ML

2 OOEEEED M- SR B

BRI (linear) Sl 2h S & 7 . (quadratic) FE RN & 7TAfE 3~ A 720 I L FO Ffe & 24T-72, 1) 4E
i EFB A E OB L > TRIEZN 25T, 2) age—square term DFEEZRHL, FEELR
HIEE OB S RDZ Lo CHERhRA 1M, 3251 B RO A B J7 AR A I R AL PR e
CHERR TR.ONT., TNOORHBENIMERE LB T2,
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FERRTE R ORRGED 728, B2 DAEHERE (50 ik LA EREL 50 UL T RE) OER-BAFBEIZ W
THRETUT, MEOEEMNRE, LHE A SITFEBREL R, MIEE, #iE, =Y —F&i
BCHBICABEENALN, FERBMELEDORFRIZ 50 ML EFED 5 H358 0,
ISERFETF MBI AR RARIET 7120, IV — T B E ST T o7, 2 DT
— 3 HBERTETSGEES, PLTFO 2 BIZOWTHBAICAEZZDY, () S g Gl EE
ENIRE T IO REREEL 525, b)IBR A RIETEROZEILESRERDO TN K
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2 BT —HIINTETTMIBIER LLTD 4 BIZHOWTHEICH EEHY, (a)FE L QLEE
ELOBRIIFEEREREO TR REV, OIFEIFLEE—RMIEE OBHRITEFEEREDO TR RE N,
(CERE— R AL DBMRIZ BB EFED T A RE W, (DALFREEE & — et & O BRI L m
BEDFBREN,

BER
AWFIETIE, LR D 2 DIZOWTOFRERDELNT,

L 5 DOFRAREEE OB D AZ 53 HTRFHE

ER LR E L OFEIL, ORI R EE (Y — N0 E. #Hisn. 228 . fFBhEEE) L o0FEES
F0H DT,

FE IR O FEBIEE IR PE L HERR CH B THY ., IS > THERICI DB ENINE T 528
ZRIE L TWA, ElRE A LB U7 5, SRR D3 50 B UL F X0 50 5 LA LD F B KED -
oM, AR ELEREOBERIIE LD TCLIEN T, ZOZENE, 50 BLL F ThinimicftEo

SRHRE N RE T DIEERIBRL T,

CE ML TR AR D BIR A T T HEE I E T L
HBEA T-EF M LAUT, T COREI R R B L7 2T U TS,
FAERIE T /AT SAUE, ERC B L7225 LD\ C OB B B 2 A2 R 1 AL B L E B A

EChs,

ZNBOMEEET UTEF T O 2 DOMMER>TO5, ()B4 RRME AR RIEY

ERICBE LR O KER A DT D LA TE, (DFRAIE RN RIE T B L7 50

DFBADT=DIHE X TR R FRLELSNS,
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2. EBREOEESEHEELICETIERNDHA RS54 L OREER

EEEE R LR U 7B Ro1 VKL TP ORI EFIE Uz, HEOER T, 1k
W2 TEREGEICBUI DEEDIDD A RS54 ] EWD AT MRz DIIRSZ 570
o7 TO1DOEHAEL T, BKIZBITHFHIC L 2R E 2T A/ BB OFEITRE I N
%, KT TRlREDIZDDH A RI1 2] EWSFRIEIC THERER) NS a7 P AREBET
EIRRNEBZOENTND I ENVREBINS,

BRES HINERIE L TE. 74> T2 RO INLUE 7027 MBI BT L T4 v 719
57YA >/ RS- > (Handbook on Inclusive Design of Telematics Applications), FIU< 7
4 > > ROIGHEEEZFERD Work Ability Index) 23 FHN5,

(1) INCLUWDE 7Oz x& bk

INCLUDE 12> @ [Handbook on Inclusive Design of Telematics Applications) 1d. rSiks
FOEER RS EHFREEWNRE URRBTE - 71 BN TEETRERA > MEED
SNTNEA, BUERZRoRIXE & A LT,

UM 7R

Handbook on Inclusive Design of Telematics Application
FURTF A ORTTVT—2 3 OSENTH A L DI=bDFR|

W

ZONYRTDBFT VT A VAT TV r—2 a  OEYEE#RITRBELZDHDTH D, D
AT EHRENCET 2R EDBOMESRETER L. N5 OREANOMILEEIRE TS, £
T 2AESARDEE S AT ADORARIZEFELTDLI—TEY 54 ET7 7S EYF 412D TR
N, D%, AENTYA OID DEMP TR — N EIRE T 5,

%1 2T, BROBEFBERICONTORNRFREPEEERT, KOTHE 22T, KRR
IZBHR U - B DRk 4 7s THEE L. S TR 2MENTY A > Ol DF 2w 7R >
~NE2T5, 3 3 BCIIEEHTIA > DD D— I A R5A AR RIA1 2 &2HER
L. &4 BTN DOOEFIFEEIEET 2,

THEHITT A > DI=DDF 3 JIRA > S ETA RIA W AN RT Y 7 OFRZERT DT,
ZZTIEENS BN T B,

TFERTHA > D72dDF v 7RA1 > b
- NEHL TR LS W E T 57280 0F =y 7R 1 >
1. Bz ET B ANBRLOOTYA > =YY T4 BLOT 72 BV T ONREEZZE
BT E, FOWERIZIE, INCLIDE 7 =7 R—2D b-ninite test =2, 3.2.4 ECaca /=7
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REEEHO—HEL TOARRLOTYA > —FEY T4 BEUT 2B 51 ZHRFT5
T DERHSREERTET 2 Z & I—HEY T &7 7 EIEY T4 OHNEERT DI &,

- AR B HGEUHENTERT DD DTF oy VR 2 b

3.

BN EEERT 5 L&, BITEROEED D WIMERRIICE DN T, TOEENSBHENLE
A (end users) ZFAA LN &, HiBIE. I—P—DEFHNE AL NT B &L
k. FNE, EZTEITROTITANEND IOICE > TNIBRETHH T, Biz1—¥—D
K (EARNTHBD) THTBERETIIEN,

4. FRRMETDR T B 2 &,
5. Z7UF 4 VLY RI—F—oHEH GHERHER) O/=0I2, 7027 O HMNEE/HEE

DFRRIZDONTOREREFATND Z &,

- AHERSE, - EADA BT N EED DT =y A 2 T
6. T—FIEDFHEDKRIC, L2 R —BINHEEZREL. PICEDBH T L.

10.
11.

12.

13.

14.

15.

16.

17.
18.

19.
20.

I RA—Y—OERIZBETHEEHRHEE & LT “SRN1——" © “SEEM——" 12hn
Z T FRRTSHERERISRENZ R LTz “Z VT4 VgL Ra——" 38, 05T L,
ERROMEIRIICRBIT 51— —DEREMFET 5 Z &

I—H 5, IRNESRT D Z & AER T D201, I— -l o Tho L bl hik%E
BRI B &,

I—P—OEREZNET HC. HRICHHIBEEEEETHANEDLZ &,

SHRRIERE. 3512, IEENEISHN 21— U 54 7 7 B T OESRICER L
HA R D EFRB L,

WO GIZICET A EE L. EIN/-—XOEEEZAIS & &, BRI SSEsTE Y
=TSN L T XD BN L —0OBEEE TS 2 &, BEEOREN /N5 L
ST EES 2 &,

PEEECRRE IS E R0 2 &,

ROBBENDFI2T—F ELT, DT 4 — BN\ I EFRATHI L,

NI 2205 ﬂﬂ%u%?%ﬂﬁ®®%&%ﬁmT6L&_MKT BOMTFORZERD, L
—HFEU T4 RT 7 EY T OREERRET 5720100, 1—F g ekds b,
SFOENE, 5l L—Y—ORHRHEE I L /-l s E ORI B T AG O R ERRD
Z&,

A—P—RERERITTEEIBRNDONOEF A T N eEZ 5T L,

I—P—DER. T—FEVT 1 Dba—UXT 4 VAP, P Ial—aPEr)dHs0d
BAICEARNT /2T 72 BT 4 DEDIZ, £ T NORESHKTDH L, BRINZ
O T N TOREEINSG—EHOTAICERL I E Y T4 07 7 BT 112D
T 7 UT 4 JVisd—Y T S5k B 2 &,

BET27 72 BT 1 OfRRRERET S &,

I—YEUT AT 7T 1 IR R WGEAT 27 M akatd
5T &,
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21.
22.
23.
24.

25.

N—=AFA 2 ELTOT 72 BT OEEZRFFT 52 &, FOEEIRRIN/-2TDa
T "R E R L5 TR S TR,

BIOHEEMND T N OERRSARZRIET 5 L 5 AN HEEED D T &,
a7 N EERT A ERIC I —2bh 5 Z &,
BEHDWNIZEZEOFEL I —ToTH 5D o=k, T a—3 3z
BIF1—TF—DT 4 — BNy I ZNETH &,

A—F=DT 4 = RNy ZIELTTYA P EEETHT & FI1 S OEENHRLRL 85
FTIOTREZERVERT &,

TR AT AL ANIINDTHA > DIzdDF Ty VA 2 b

26.

27.

28.

I—TFEY T4 2T 7 U T4 DWW TEIN T —F T 7 F v —DTET a7 T4 O
TR EEE TR 5 2 &

I—FEU T &7 7B T4 IZE DWW RN W R s R R OB R 2 R
TBHIE,

ROERINTNDY Y 21— a VIZDWTOREREIZBWT, 2iL=27 )5 ¢ hliza—
T—Eh 5 2 &,

R T S DIDDF oy JHA 2 b

29. BEETTOOX EENET AL, BICOX MR- Clds. 2—FEU 5%
7YX EUT 1 DD ORRR TS RER RO E S BRI A 2 &,

30. I—TEUT 477 EYT 1 2EDAOIZ. BHEORIH RS HETo. IO

SRR EFND Z &,

- BREPHBEDZODTF oy TIRA > b

A. EFINSEAL P2 al— a3 70 A TOFHEE S 57D DRRNEFIEEERT 5T
Eo

32. FEDYZ VT4 JINA—TF—DI=dD, 7T 4 FIVIEFEIERHREIC DN TOI——DT 4 —
RINw 7 282D B FBe & U TOESEEI N7 0 Y1 T3 2 ERERFTTH I &

33. ERICR LT UL > &bl &,

M. TINTy, R—F, IS TVERT TN A RIS 57— Y IEED kL LTO field trials
EEDDHT &,

35, BRI A TOI—F PRI T B AT LADT 722 BT 4 ZH%EL. 7Y 4 AL
—HP—EEDHDIT. FRLASFHRORIE A 5 & 5 B IEEeET> 2 &

36. I—TF—DT 4 — RNy VST TTHA DEEEL, INETHA1 COEENHE L)< /25
FTHRVIRTZ &,

3. I—HP—DEDT 4 — R\ 7 DFEREERT 52 &,

s =T VT EBRITET ATy IR 2k

38.

=TT 4 D TEIRICB W THBORZ IR T 28R, R0/ S— N TERLEF v IR A
>h3 46 6 TICBIT2MEEREE TSI L,
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39. B EFOBROBETFRICBIT BIREC—T T 1 > T DTEDIDDEIEEH S MNITT B
. BR O g 52 BROMEZ THIT SBIHRE IO T B ENEERITERZMTS 2
&0

40. KODEVBFEIRCI D BNREIISC TR Z AT Z & TORABITIE. EHEHTHENS
TWTHA &Lzl &P, REECRREZDHRELZIEITLSTED LITOEMbEAT
(/)éo

41, KOERWIFENRCI 0 BNREICHT 2BEOFZEINU T AREEAD I & TDHAA
I EETHENOTNT YA 22 Ll &%, BEECRREZbMRE LT LTk D5E
D ETOEMbEA TS,

- SRR L E S B DF =y FiRA > b
42. BEERENZWBGEICEE T BmE e nd ZEIE- T Fov I R1 2 b 5 TERENZLD
e LT BRRRIT BN T, HRARENERRE DD~ T 4 U EBREETH T &,
43. BFETPBIONHEZ 9 B80T, BB DHREERZ 85 Z & awi e, WROBREEIKT S
FE & UTHRIRTED N5 T &

(2) Work Ability Index
Work Ability Index| V3AEZEZITRESIDFMITATED 1 D TH S, Work Ability Index) I2&k->T
BAERE. TSR OBBR TREN 23 ML, BEDERE, &, #HEFRTIZED L D 702 WAEE)»
ERETTE 5,

() Mork Ability Index) DHARUIEIERAY: HUBBBIREZ OIREIAED SNTWEH, BHEIESE
RETHD, THEBIUSREORAGME, FHUGEROBEW L EOMEN S, BERCHRL THEAT S 2 &I3HBikian,

Work Ability Index] OAEEALITIZRT . FELWAZ. K- EITOWTIE Mork Ability Index)
DAY D HIIVEERIE U TERL TWAHDOTEIREI N0,
Work Ability Index
ZOFHETYNE “Respect for Aging” 70155 AD—ERTH 5.

Maintaining work ability A Challenge for occupational health care!
T—2 « 7Y UT 4 OHERF  EMEEEEOBLE

EERENER L TND T EIL BRITE> TREDHETH 2, Ibhbo T, RENT—r -7

T ZBEERULBVIRD, T+ Tidia<izs.
ZLQERNT—2 « TEUTAIUEAL, E5ICRLIEHSHSDESHCEL TENSD I BN
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SONTHEZRELES, LG BRTEBDI1 TRV ENEEBREOW I EE RIZ LS
LD TH B,

T—7 « 7 EU T BRE—DOFEREOA THFERIGHEE NS Z SIIARTIRETH S, ZTIUTFEIT, B
HORZHT (V—R) De/BLN=T—FIEDW M EhEE L TNnD, T—F - TEUT
A 1T RS H B OBLSIIFMR O S FRRICEE TH 5. FFEHED SNk A ISFREDFHE
W37—2 - TEU T4 IHT oREDERMEZ BIZ5T,

=27« TEUT 4 <A T w I A U7 - TEUT ¢ EHEFT 2T & U TOH B S
IZBWT, EEAEREER L REOFE THD. D1 > Tv 7 AdT—7 - TEU T 41k
HIEEEEH O DWW TRRN TS, BRBREDHRE ZOA1 27y 7 A—TUIENTH
B EFAEIND, T4 2T ROFEEARIZIT ot /- KB BRI BN T, U7 - 7
EUT o - A>T w7 RIS IR TSIET N —12BN T, U—2 - TEYU T4 ORLEEVE
A B TTHRILZ

Tl TEUT A A 2T 0 AMEEE T NI E SN, UL MRS
WEITAS E SN SHAIT S 2 EATE, DB T TS NTVNS T—2 - TEUF
4 TR N BEBETET 5. U— - TEUT 4 - 1 2T 00 Al (BB RO
B N ELEETENESNERET BOET 5. ZOSECBNT, T—7 - TEUTF 4 DR
HUE T2 TH9 5 b a2 D L NS B

T—2 - TEUT 4 - A 2T AIHBEAERIBNTHERINSEE (instrument) TdH 5.
FHT2DICES TERETHEDHOT. HEENH D, BRIITITOSGREIND, 561, T
BABLERLNVOW AT+ 0—7 v GEPRAR) DODIERIND 5, 2075138
FEDME-NTHB Y., B EEODICOAMER I NS HDTH 5.

T—7 « TEUT A A 2T v I ASE SIe 2 EDT- 0 DEIEETET 5. LREHBIURED
FHIEA I BN BT SERER A S B LT £78 B Z EERD 5NTNDS DS LITR,
T—2 + T EUT 1 ZHEFFS B0 DIEENIHIERE CERE O QOB oD TH 5.

1. What is the work ability index?

=27~ TEUT 4 AT w7 AE3TqN?
T—27 « TEUT A 2T w7 TGS THERINDEETH D, MEEEVREZMNT
HELFHFTTEDNEHENITT S, T—0 - TEUT o » 1 27w 7 A HMEERES L OGS

IZBWT, U= - TEU T« 2Rl 572000 FED 1 DELTRHEENDS 5.

=2« TEUT 4 ATy AR —EOER BRI +— 2810 13 EEICE DN T
PEI Nz, UL TEEICBIT2 5T, FBESROMEEE OREEIREE. S5IThE (UV—X)
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EERBICANTND, 1EESIEEEEEOMNE L > TITONS 1 >y I X BR1CE
RHKIC R X AND, HEEEEFRORLEIBRINE S TRIE 2T 5, FOMRIE T-49 S TEHZ
5N5, ZOEFAIT—T - TEUT 4 ITHTHIEEEESOBLE (concept) ZRLTHD, ZTD
BITHELS T, =7 - 7EU T4 LNV ERGNERETHED HENILL T DL D IT/HEEI NS,

HE J—7 - TEUT4  FHEOHW

TR Ao T3 J—7 - 7EU T4 ORI
2843 i@ U—2 - TEUT 4 D%E
4-49 EBEhTn3 T—27 - TEUT 1 DHEFF

DA Ty ZEND &L FIHIDBRED & 5B EEORSE IR — b SE (@easure of
Support) W g AYEEECIEERENMAI TH HMHSINTT D Z ENTES, Yih— hOEED
BDNIT—7 - TEV T4 DESRBHAE. T—2 - TEUT 4 IS TNWDEQT HEPICES
THETHD. T—727 - TEUT 4 BHREDQEICIZT—7 - TEU T 2ET 2T &5 5%
VED SN, BNZT—27 - TEUT o « A 2Ty I ABHUIAEEE 449 2 13 U—7 -
T EUT 4 BWINTUTHERF 20 28I N5, FRODEL. RSO Y1 7D
AT )= T EEEE I CHOERRICGA I E S C E TSN T B T EMTES,
DA 2T 7 AGIVERDT 4 AT EVU T4 OBFNETFETHDIMEHTHEHTES, U
—27 - TEUT g AT v AL SlEOTERE OBYRREZ1T 5 72012, FEEAEmTTnC
o THEREE NIz, ZAUZ 50 ROVEEEBEIBNTT— 54 A7 E U T OREETREG D Z &M
SN EIEoTz, DA T I ATBNWTT—7 - TEU T A DD TS EINZHD 357D 1
DAL B AERDBYREDRIC, 77— T4 AT BT 1 E2hBSEh Tz,

2. Calculating the work ability index
=2« TEUT 4 A 2T ADEH

T—2 - TEUT S ATy ALTHEZGATED, SHEIZ 1 DN, EOBERZERNT
MAESNEHDTHS (R2). R2INE> (HFHETHASNGREGETT 5 & THRIENS,

EHHIZBWT, HHH 2 05 (EEOBSRIZBEITHRE7) ML FOZRINE> TEAFT 6N I &
LIEFE 3 @SR SHEA T (ERRY Y —R) ORISR 2 12 H HBRITHE
DTRESINTND ZEDRHIEETH D, TDA T w7 ATBU DEEaMid 49 5T Rl
T RThb, BEEHOTRTOERIL A>Ty 7 ADEIEINAENCEE SN TS
72, BRSNS A S A TNWDEA. ROBEIZYID HiFeiniz @I 28.5 i 29
Mg EiFsing),

HH 2 (EFEOERITBEITZT—0 - TEU T «) @ [MEEOESAT
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EHH 2 1280 U—27 - TEU T IR T 2 540, FSHRIZEROmAICBIL GHBiS T
W5, BRESET BEEL. (EERRICHRICEEER 52 5000, B EZEZ 50Nk
STRIBSFEEMNINREND, T—7 « TEU T4 EREWDAREL. BRI THLE DTSN
EEEERE O EZERL T 5,

BRI 1 BT BIERITH L T—

FIzIE, #Bh(auxiliary), 2&&(installation), =L 7U—r7 &
—FDEENFRN 2 EET BEE. T—7 - TEUT 51215 5T 615,
—ZDVEEDNEHRI2 S N EET DG, T—0 - YEUT BRI 0.5 5T 65,

FEFEICI 2T HIERICH LT~
BlZIE FT 4 A Bk BRIV E
—ZDIEENE NI BT H5G, U—7 « TEUT BRI 0.5 ShT s,
—ZDVEENRR N EET 258, T—7 « TEUT A 5RIT L5 RN 5015,

AR DRI H N E BT AR L T—
Bz, HE. EE ERHIE. FEEE kitchen-supervision work) 72
7—77 « TED T4 HRIIE BRI NV WE L THERENS.

FISDEALHTOF
[FEEAZNEAAANOAHOBINEIC 3D, B OEHOEREIC 5D, D= RET 5 &

— [FEEE NN T EET AHFEITHNTWIUL, EH 2 1 3L FOLDICEEINS.,
(3X1.5) +(5X0.5) =4.5+2.5=T

—[APEE AN A BT BTN TWIUE, EE 213 TOX S IEEE NS,
(3%0.5) +(5X1.5)=1.5+7.5=9

—[EREEEK, BEHORNCEREMNT RN T 2546, A 2 1A FOLSIEEESN
5.
3+5=8

3. Example of how to determine the work abilily index
=2« VEUT A4 A 2T 7 ADPREFEDH

HEERA D EANN RSN I B D ERBWREEHE N Z ZTIHE L THRONS 2 EITT %,

EBEEDBINCT— - TEU T BRRICEEAZ L2 & &, 50FTH D, TOREFEORKICE LHE
LTWe, BEEREZBIIETHSEBW Lz, ZOBEBIIRFEOATERBG T Z&5L Ty
7o PIINRAKVGEETH 2 EARLTHD, BAEEERD I Lhdbolz. ZNHSORERH-
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ZHDD, WOT—0 - TEUT A A 2Ty I AIHHRET, 38R THo 7.

244, 2EEDTU—Y - TEU T4 BRERDH D ThIVz & &, 52 FORSSIERTEE I OR
ATHELATBED, LERN SHISREDHEEE S TS I EDON o7z, S SITHIIRERIC D
STWRWETE X, BENSOHEHOEAEILZL Tz, RI3E~. MEEROMESH -T2, KD
T—0 - TEVT A AT I AME RN Uiz, 40ERI32ok0 30 ST L LNNGELX
S5 EL TV, BDT—7 - TEU T ¢ EREE TSI BEBRE X DRI 201, 58
LRI T Lz & 25, BPORBAISEROBHNEE L ThE20ThHh o/l Ebino iz,
3 E B OBADDICEYRGEI NS N2, UNEY DT 075 AOMEDIERIZERL TES
. RS TOROMEEEIRNN S A IRz, T0 2444, 4 FOEEEIZT—2 - TEU 5 ¢ -
A T I AWVH LtkE S NIz,

SHEfEEESE, FEEORIEDT— - TEU T4 PR BEEINDYR— N AEEERD 572
DIT, Fiz, HEECZTOANDESREEZEYET 2201, U= - TEYT A -1 2T VIR
EERTHZEMTES, BIELT 1 R=IHEEAESEIINERR L BB R DT — 52— b %
FRY %,

4. Reference values

FLHEE

How can the reference values can be used?
HIEEIZEOLDICUTHERESND 5701 ?

=7« TEUT A - A 2T 7 ATBT HEETN < ONOWFENSE5NTED, E57257

—IMEEREEDENTNS, 13, 14 R=VITEEHESTEHIEEN 5, KOX D RFFAET 51

B

—HEE ORI, BEEOS 1T 2 DOFHERID, 74 25 > FOWEFIREDT—2 - TEU T
A ATV ADYE &3)

—HEEOVR). BEEOS 1T 2 DOEHERID, T—2 « TEUT A “HoTna", il
‘BNTWE” OLEZIET A0 TERFADZOEE (F4)

—HEE OS], BEEOS 17, FRERID, T2 » TEUT 42 “HoTnET, EE. B
TWD” DETITET M ERIEBERDZTOEIE (K5) BLOREMTAMOZOER G&6)

FELT, EHESLITOL SR HIRDZDITHERT S LN TES,

— R ECFEUEROMOBEERDO N SR LT, SIS 50 % 55 F OHERE D
=2 « 7EUT AN DBBDTHADIMN?

—THRPTREPERIEES. ISICSBMIBADKERZIRL T, Haz0BHcidy—>7 - 76
D48 “BoTnD” {EEFIIFS—E2 PNBEASN?
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IOV EHBATE DN T, HIRTZDBBITNBEEEDT—7 - 7 EV T ZEIEEN SEEN T
LINESHETT B ENTES, ETHEERI &L, FRBBIRL BHREICBNTEDL 51D
NEA¥ 72T =0 - TEUT A IZBLTWSDALNTT B I ETH D, BITE VDTS-
=27« YEUT 4 OVEERICH LU THIT5NERETH S, 72872513 MUAENER SN
WX ZD DB DORBDEVEED D BIENT /2 < 7250 LIVEWNS TH D, T—27 - TEU T -
ATV I ANF 2y 7 EN. PR— T RUBREASNTNS, LSBT 2 7 7)) —T)
EZERIZANSNDRETH B,

=27 - TEU T OBIFREORERE LT, HEfEOHESFTBIREICE DN T 11 ~
DIEDIHIEBZRET H I B TED, FpPHREICL 27 51T bOT—2 - TEU T4 D5
3T BRE RS EIC &> TR D EEINEE /L Th A 5. HiEfEIR LB ORDEE/FE D,
BASIN—=TL NN TODT—7 « TEU T OBMEEBIFHET 2 2 & Th D, WENZBEDS)
REFHET D ETHD. TN—T L NNTBWHEEE ZBIIE T 57201l I ND 7 +—L4
1 R=IflE L TET s TS,

5. Practical follow-up measures

FERSIBEFOLE

S5 EOIYSFNL, S OFHECIEEEDT— « 7 BV 51 MR SREN DR s &3
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Maintaining work ability —
A challenge
for occupational health care!

The ability to work is the basis of well-being for all of us. Nevertheless, our work
ability does not remain sufficient unless we take care of . Many factors affect work
ability, and we can influence several of them through our own ac:ivity. We can
influence both our own life-style and our work environment.

Work ability cannot be measured objecfively with a single instrument. It always
requires an assessment based on data obtained from several different sources. The
worker's own concept of his or her work ability is as important as the evaluations of
experts. Together the evaluations provide the best overall picture of work ability.

The work ability index is a product of research meant for practical use in
occupational health care as an aid to help maintain work ability. It depicts the
worker's own assessment of his or her work ability. Its agreement with the results of
clinical examinations has proved to be good. In large follow-up studies of the Institute
of Occupational Health the work ability index has also reliably predicted changes in
work ability in different occupational groups.

The work ability index is meant to support the worker. It can be used from the very
beginning, when a worker enters the work force, and, with its help, measures for
activities supporting work ability can be ensured already at an early stage. The work
ability index helps to determine which workers need the support of occupational
health care. In this manner optimal conditions can be established to prevent a
premature decrease in work ability.

The work ability index is an instrument to be used in occupational health care. It is
easy and quick to use, it is reproducible, the results are received quickly, and it can
be used for follow-up at both the individual and group level. Its data are confidential
and are used only in occupational health care.

The work ability index forms the basis for further measures. If needed occupational
health personnel can, in cooperation with the worker, draw up an individual
programme to help maintain work ability. The professional skill of safety personnel
and management may be needed to help decrease risk factors at work, and the
employer's support is needed to ensure any psychological and economic conditions.
Activities to maintain work ability benefit both the employee and the employer.
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What is
the work ability index?

The work ability index is an instrument to be used in occupational health care. It
reveals how well a worker is able to perform his or her work. The work ability index

can be used as one of the methods for assessing work ability in health examinations
and workplace surveys.

The work ability index is determined on the basis of the answers to a series of
questions (form to be copied, see questionnaire form) which take into consideration
the physical and mental demands of work and the worker's healta status and
resources. The worker fills out the questionnaire before his or her interview with
occupational health personnel, who collects=any missing information in consultation
with the worker when needed. The occupational health personnel rate the responses
according to the instructions, the result being a score of 7—49. This number depicts
the worker's own concept of his or her work ability, and according to it the work ability

level and the objectives of any measures needed to be taken are classified as
follows:

points  work ability ~ objective of measures

7-27  poor restore work ability
28-43  moderate improve work ability
44-49  good maintain work ability

With the aid of the index the occupational health personnel is able, at an early stage,
to identify workers and work environments which need measures of support.
Measures of support or additional evaluations of work ability are needed by those
whose work ability is poor (maximum score 27). For those whose work ability is
moderate (score 28—43), measures to help improve work ability are recommended.
Workers with a good work ability index (score 44—49) should, when necessary,
receive instructions on how to maintain their work ability. The effects of the measures
taken can be followed by having workers fill out the questionnaire again in
conjunction with periodic health examinations or other types of screening
procedures.

The index can also be used to predict the threat of disability in the near future. The
work ability index was developed by the Institute of Occupational Health in its follow-
up study of ageing municipal workers. It was found.to predict the incidence of work
disability for a group of 50-year-old workers. One third of the persons in the group

with poor work ability according to the index were granted a work disability pension
during the five-year follow-up, -
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TABLE 1. The work ability index and work disability pensioning of
municipal workers, 1981-85 (limarinen 1988)

Work ability index " Number Received disability pension during
of 50-year-olds of workers @ five-year follow-up
Number %
Men
poor 315 119 37.8
moderate 1432 120 84
good 359 3 08
all 2106 242 11.5
Women
poor 325 109 333
moderate 1913 85 44
good 455 7 15
all 2693 201 7.5

@ The figures exclude those who died or received an old-age pension during the
follow-up.
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Calculating
the work ability index

The work ability index covers seven items, each of which is evaluated with the use of

one or more questions (table 2). It is calculated by summing the points received for
each item according to table 2.

TABLE 2. Items covered by the work ability index, the number of questions used to evaluate
each item, and the scoring of the responses

Item Number of Scoring of the responses
questions
1 current work ability compared with 1 0-10 points
the lifetime best (value circled in the questionnaire)
2 work ability in relation 2 score weighted according to the nature
to the demands of the job of the work (formula for the calculation
appears on the next page)
3 number of current diseases 1 at least § diseases = 1 point
diagnosed by a physician (list of 51 4 diseases = 2 points
diseases) . 3diseases = 3 points

2 diseases = 4 points

1 disease = 5 points

no disease = 7 points

(only diseases diagnosed
by a physician are counted)

4 estimated work impairment 1 1-6 points
due to diseases ' (value circled in the questionnaire;
the worst value will be chosen)
5 sick leave during the past year 1 1-5 points
(12 months) (value circled in the questionnaire)
6 own prognosis of work ability 1 1, 4 or 7 points
two years from now ' (value circled in the questionnaire)
mental 3 the points of the question serie
resources are added together and the sum
is modified as follows:

sum 0-3 = 1 point
sum 4-6 = 2 points
sum 7-9 = 3 points
sum 10~12 = 4 points
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In the calculation it is especially important that the score for item 2 (ability in
respect to work demands) be weighted according to the following instructions
and that the final scores for items 3 (number of diagnosed diseases) and 7
(psychological resources) be determined according to the instructions in table
2. The best possible rating on the index is 49 points and the worst is 7 points.
All of the questions in the questionnaire must be answered before the index
can be calculated. Half points in the final scores are rounded off to the next
whole number (e.g. 28.5 is rounded to 29 poaints).

ltem 2 (work ability in respect to the demands
of the job): weighting of the response

In item 2 work ability is assessed in relation to both the physical and mental
demands of the job. The response to the question is weighted differently
depending on whether the work is primarily physicakor mental. The term work
ability score refers to the number of the response alternative circled in the
questionnaire. ,

For physically demanding work, for example, auxiliary, installation and
home care work

—the work ability score for the physical demands of the job is multiplied by 1.5
—the work ability score for the mental demands of the job is multiplied by 0.5.

For mentally demanding work, for example, office, teaching and
administrative work

—the work ability score for the physical demands of the job is multiplied by 0.5
—the work ability score for the mental demands of the job is multiplied by 1.5.

For work that is both physically and mentally demanding, for example,

nursing, transport, dental and kitchen-supervision work, the work ability score
remains unchanged.

Example of the weighting of the response

Suppbse that the respondent circled alternative 3 for the physical demands of
his or her job and alternative 5 for the mental demands of the job.

If he or she has a physically demanding job, item 2 is calculated as follows:
(3x1.5) +(5x0.5), that is 4.5 + 2.5 = 7.

It his or her job is mental'ly demanding, item 2 is calculated as follows:
(3x0.5)+(5x1.5), thatis 1.5 +7.5 =9,

If he or she has a job that is both physically and mentally demanding, item 2
is calculated as follows:
3+5=8.
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Example of
how to determine
the work ability index

A construction supervisor whose job is basically mentally demanding will serve as
the example. When the supervisor filled out the work ability questionnaire the first
time, he was 50 years old and had separated from his wife the preceding autumn. A
physician had diagnosed hypertension, and he had hurt his back on a construction
site the preceding winter. He considered himself somewhat overweight, and he

sometimes had stomach trouble. In spite of his problems, his work ability index was
moderate, score of 38.

The supervisor's work ability index was determined from his responses to the questionnaire as follows:

Item Response Score
1 current work ability compared score 7 7
with the lifetime best
2 work ability in relation work ability in relation to 7 because the job was
to the demands of the job | physical demands: 2 primarily mental work:
work ability in relation to {2x0.5)+(4x1.5)
mental demands: 4 ‘ =1+6=7
3 number of current diseases diagnosed injury to the back 4
diagnosed by a physician and hypertension

(2 diseases = score of 4).

(own opinion: digestive
problems and overweight,

but these did not receive points
because they were not
diagnosed by a physician)

4 estimated work score 5 (able to work 5
impaiment due to disease but it causes symptoms)
5 sick leave during the score 4 (less than 9 days) 4
past year(12 months)
6 own prognosis of work score 7 (rather certain) 7
ability two years from now
7 mental enjoys daily tasks: rather often = 3 4
resources active and alert: always = 4
full of hope for the future:

rather often = 3
total 10 points = score 4

Total score 38

Work ability index 38, moderate
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Two years later, at the time the next work ability questionnaire was
administered, the 52-year-old construction supervisor had suffered pains in
his chest and his electrocardiogram indicated that he had had a minor
infarction. He still experienced symptoms from his earlier back injury even
though he did not go to a doctor for help. He also still experienced digestive
problems. His work ability index had worsened. It was now only 30, and it was
approaching the level "poor*. His work ability and the factors that had lowered
it were examined more closely in an occupational health clinic, and it was
discovered that his back problems were being caused by changes in his
cervical spine. He received medication for both his back and stomach
problems. A rehabilitative exercise programme was planned for him that took
into account his diseases, and his work load at work was lightened somewhat.
Atter another two years, the 54-year-old supervisor had a slightly improved
work ability index.

Occupational health personnel can use the work ability index to determine a
worker's current work ability and any needed supporting measures, and also
to follow the worker and the circumstances under which he or she works. As

an example, see the supervisor's data sheet from the occupational health
clinic on page 11.
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WORK ABILITY INDEX Worker follow-up

To be filled out by occupational health personnel

{
Sumame and first names D avies A/ a rrk7
Dateofbith /57/ 5 19 37 ‘

Occupation andwork task ¢ o nstruc#/om wper viser

Itens of the work ability index, their scores and the date of determination (y = year and m = month)

Item Date
y/m y/m y/m y/m y/m
¢7/)5 §1/6 @1/5
1. current work ability compared with _
the lifetime best / é 7
2. work ability in relation to the demands _
of the job Y, 5.5 6
3. number of current diseases
diagnosed by a physician Lf A[
4. estimated work impairment —
due to diseases S 3 L‘/
5. sick leave during the past year : -
(12 months) /«1 L/
6. own prognosis of work ability
two years from now 7 L/ L/
7. mental resources J
5 3 3
Total score /
index rating 39 S0 3/
Work ability index, points m
44-49 = good
45
43
28-43 = moderate 4
35 —~——
30 =
7-27 = paor a
20
15
10
7
2ls] Ealel s L LT L]
date y/ m y/m y/m y/m y/m y/m

1
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Reference values

How can the reference values be used?

The reference values for the work ability index have been taken from several
investigations, and more data is continually being gathered. From the
reference values given on pages 13 and 14 the following facts can be
obtained:

- The means of the work ability indices of Finnish municipal workers

-~ according to the workers' gender, type of work and two age groups (table
3).

- The percentage of municipal workers with poor, moderate and good work
ability according to the workers' gender, type of work and two age groups
(table 4). .

- The percentage of construction workers (table 5) and workers in a middle-
sized metal workshop (table 6) with poor, moderate and good work ability
according to the workers' gender, type of work and age.

The reference values can be used, for example, for the following comparisons:

- What is the work ability of the employees in your own workplace at the age
of 50 and 55 years in comparison with the average work ability of municipal
workers and other occupational groups at the same age?

- What is the percentage of workers with a poor work. ability in your own
workplace in comparison with the results of municipal workers, construction
workers, and metal workers?

On the basis of the comparison, you can determine if the work ability of the
workers in your own workplace deviates from the reference values. Of primary
importance is to determine how many workers have a poor work ability in
different occupations according to age group. Measures should especially be
directed towards the workers with poor work ability because a large proportion
of these workers may become disabled to work within the next few years if
proper supporting measures are not taken. When the work ability indices are
checked and supporting measures are considered, different occupational and
job groups should be taken into account. . '

As a result of the work ability follow-up, occupational health personnel can
establish their own reference values for clients on the basis of their follow-ups.
The work ability distribution of the clients by age and occupation will form the
most important reference values for occupational health personnel. The most
important task of occupational health personnel is to follow the changes in
work ability on the individual and group level and evaluate the effectiveness of
the measures that have been taken. The form used to follow workers on a
group level is illustrated on page 15.

12
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TABLE 3. Means of the work ability indices of 50- and 55-year-old men and women currently in

municipal occupations according to work content (physically demanding, mentally demanding
or a combination of both) and profile group

Gender/work content/ 50 years | 55 years | Gender/work content/ 50 years | 55 years
profile group ofage | ofage profile group ofage | ofage
Men 35 34 Women 36 35
Physically demanding work | 34 33 Physically demanding work | 34 32
auxiliary work 33 33 auxiliary work 34 33
unskilled assistants cleaners
painters hospital aides
construction workers and kitchen helpers
streetsweepers construction workers
park workers and streetsweepers
labourers park workers
installation work 35 33 home care work 4 31
fire fighters bathers
Jjanitors domestic helpers and
mechanics and pipe fitters housekeepers
car mechanics
carpenters
electricians
Combination of physically - Combination of physically _
and mentally demanding work | 34 34 and mentally demanding work | 37 35
transport work 34 K kitchen supervision 36 34
machine operators dental work 39 37
bus drivers nursing work 37 35
other transport workers child care workers
dump work 33 33 practical nurses
dental work 37 38 psychiatric nurses
nursing work 35 36 specialized nurses
psychiatric nurses other nurses
Mentally demanding work 39 36 Mentally demanding work 39 35
administrative work 40 38 office work 38 36
social workers draughting personnel
office supervisors typists
technical supervision 38 35 clerks
- fire chiefs administrative work 40 37
supervisors at social workers
construction sites head ward nurses
physician's work 44 41 head nurses
teaching work 38 35 office supervisors
vocational school teachers physician's work 40 39
secondary school teachers teaching work 38 35
vocational school teachers
secondary school teachers
day care centre teachers

13
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TABLE 4. Percentage of 50- and 55-year-old municipal workers in the three work ability
categories according to the workers' gender and whether the work is physically demanding,
mentally demanding or a combination of both (llmarinen 1 988)

Age/gender/work Physically Combination of Mentally
ability index* demanding physically and mentally ~ demanding
work demanding work work
50 years of age
Men
poor 18 20 9
moderate 72 70 60
good 10 10 31
Women
poor - 21 10 6
moderate 70 74 70
good 9 16 24
55 years of age -
Men
poor . 19 18 8
moderate 75 . 73 80
good 6 9 12
Women
poor 22 14 10
moderate 74 76 80
good - 4 10 10

TABLE 5. Percentage of construction workers! in the three work ability categories according to
their age (Matikainen, unpublished data)

Work ability Age, years

index* 40-44 45-49 50-54 55-59 60-65
poor 22 25 6.0 15.2 19.7
moderate 974 : 97.5 93.2 848 80.3
good 04 - 04 - -

1 occupational groups: carpenters, building men, measuring carpenters, cement and concrete workers,
renovators, pipe fitters, bricklayers, tilers, lorry drivers

TABLE 6. Percentage of workers in a middle-sized industrial enterprise in the three work ability
categories according to their age (llmarinen and Piispa 1991)

Work ability Age years

index* <35 35-44 45-54 55-64
poor 3 % 16 15 29
moderate 44 62 72 71
good 53 22 13 : .
Total, % 100 100 100 100
Total, n 34 45 61 7

* categories of the work ability index:
poor = 7-27 points
moderate = 28-43 points
good = 44-49 points

14
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"WORK ABILITY INDEX Group follow-up

To be completed by occupational health personnel

Workplace/department /\/N/?r’adu(,%/'an dtfér%mcnf yi

work ability poor, score 7-27
moderate, score 28—43
good, score 44—49

Percentage of workers in the workplace/department in each work ability category

%
100

80

60

40

20

T

date - y/m , y/m y/m y/m y/m y/m

Mean of the work ability indices of the workers in th_e workplace/department

points
49

45

40

35

30

25

20

15

10
7

20 28 I 7 O S 71 12 R I T O IO O O

date y/m y/m y/m y/m y/m - y/m

15
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Practical follow-up
measures

Occupational health care personnel can use the work ability index as support
in their own evaluations and examinations of the overall assessment of a
worker's work ability and functional capacity. They consider whether, in
addion to the work ability index, other evaluations, such as physical or
mental performance tests or laboratory tests, are needed.

Once a sufficiently reliable assessment of a worker's work ability has been
made, the occupational health personnel can choose measures and
recommendations to support the worker's work ability and develop his or her
job and work conditions. The need for supporting measures depends on the
worker's work ability and functional capacity and on his-or her work conditions.

Even a good work ability may need support and an assessment of whether
the worker's life-style maintains or threatens his or her work ability.

If the work ability is moderate, efforts should be made, first of all, to increase
the individual's own initiatives to maintain and strengthen his or her work
ability (life-style, diet, exercise, study, ability to cooperate). In addition a
worker may need medical rehabilitation. Often a worker also needs measures
to develop his or her professional knowledge and to increasé and diversify his
or her occupational skill. Depending on the needs of the workplace, the work
ability index can be divided into two moderate classes: poor moderate =
28--36 points, and good moderate = 37-43 points.

If the work ability is poor, the prerequisites and possibilities for rehabilitation
should be determined and the worker's physical, psychological and social
work conditions should be checked.

The work ability index is a concrete aid to the creation of an overall picture of
a worker's work ability and functional capacity and the factors affecting them.
An individual worker's work ability index or the mean index of a group can be
checked at suitable intervals for a follow-up. In this manner the prerequisites
for supporting an employee's work ability and functional capacity are
improved, and through this effort the productivity of the enterprise is
increased. At the same time occupational health personnel have the

possibility to develop work methods and cooperation within the work
environment.

The development of work and work conditions requires cooperation between
occupational health personnel, employees, management and also labour
protection officials. Through efforts to maintain workers' work ability the
prerequisites for cooperation can be improved.

16 _
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For the follow-up of work ability and the assessment of associated supporting measures, the following
outline for a system supporting work ability can be constructed:

determination of the work ability
index and examination made by
a health care professional

:

other examinations

!

overall assessment of
Ly work ability and functional

capacity

occupational health measures

v

follow-up of measures

— waork ability index
— interview by a health care professional,
examination of general health status, etc

— laboratory and other examinations

— other examinations, for example,
focussing on physical and
psychological functional capacity

- —on the individual level
- on the workplace level

— instructions for maintaining and
strengthening work ability
- rehabilitative measures
— other supporting services
— development of the work and
work conditions
— work conditions
—contents of the work
— work skills
— leadership ability

— follow-up of work ability

— follow-up of work and work conditions

— follow-up of the occupational health
personnel's activities

Data gained with the aid of the work ability index are absolutely confidental, and regulations for secrecy
are in force for these data, as they are for other activities of health care professionals in general. It is not
permitted to give the data to the employer or a worker's supervisor in a form that will enable the individual

in question to be recognized.

17



Bibliography

Aging and working capacity. Report of a WHO
Study Group. WHO Technical Report Series
835. World Health Organization, Geneva 1993.

Elo A-L et al.: Occupational stress questionnaire:
user's instructions. Institute of Occupational
Health, Helsinki 1993.

limarinen J (ed.): Tyd, terveys ja eldkeika kunta-
alalla [Work, health and retirement age in
municipal  occupations].  Tydterveyslaitoksen
tutkimuksia 3 (1985):2.

limarinen J (ed.): Tyd, terveys ja eldkeika:
seurantatutkimus ikdantyvilldi  kunta-alan
tyontekijillda [Work, health and retirement age:
follow-up study of ageing municipal workers].
Ty0 ja ihminen 2 (1988):4.

lmarinen J (ed.): The aging worker. Scand J
Work Environ Health 17 (1991):supp! 1.

18

llmarinen J, Eskelinen L et al.: Prevalence and
incidence rates of diseases and work ability in
different work categories of municipal occu-
pations. Scand j. work environ. health 17
(1991):suppl 1, 67-74.

llmarinen J & Piispa M: Tutkimustulosten
palaute. Esitelmd 2.12.1991 [Feedback of
research results. Paper presented 2 December
1991]. Institute of Occupational Health, Helsinki
1991,

limarinen J & Tuomi K: Work ability of aging
workers. Scand. j. work environ. health 18
(1992):suppl 2, 8-10. '

limarinen J & Tuomi K: Work ability index for
aging workers. In: Aging and work. Ed. by J
lmarinen. Proceedings 4. Institute of Occu-
pational Health, Helsinki 1993.

Tuomi K, Eskelinen L, Toikkanen J et al.: Work
load and individual factors affecting work ability
among aging municipal employees. Scand j.
work environ. health 17 (1991):suppl. 1, 128—
134.

0 2520



INSTITUTE OF OCCUPATIONAL HEALTH

WORK ABILITY INDEX
QUESTIONNAIRE

On this form, please give your opinion of your work
ability and factors that might affect your work ability.
Your responses will be used to detemmine the need

for any supportive action and also the need for

improving your work conditions. Please fill out the
form carefully and answer every question. Answer
the questions by circling the number of the altemative

Date I

19

Surname and first names

Date of birth

you feel best reflects your opinion or by writing your
response in the space given. ALL OF THE
INFORMATION GIVEN WILL BE TREATED WITH
THE UTMOST CONFIDENCE, AND IT WILL BE
USED ONLY FOR OCCUPATIONAL HEALTH
CARE PURPOSES.

BACKGROUND
SEX

Female

Male

AGE years
MARITAL STATUS

Unmarried

Married

Common-law relationship
Separated

Divorced

Widow/widower

BASIC EDUCATION

Elementary school

Comprehensive school

Intermediate school

* Secondary school

w N -

[« 304 B

& W -

0 2530

VOCATIONAL/PROFESSIONAL EDUCATION

Vocational course for the unemployed

(at least 4 months) 1
Other vocational course

(at least 4 months) 2
Vocational school 3
Vocational institute/college .........covvevvereunecc. 4
UNIVETSIY ceoeeeverreerieerece e eeee e 5
Other training, what .........ccccoreeeevveeeeecenennce 6
OCCUPATION AND WORK TASK

WORKPLACE AND DEPARTMENT




b;_;\

WORK ABILITY INDEX

1. Current work ability compared with
the lifetime best

Assume that your work ability at its best has a value
of 10 points. How many points would you give your
current work ability?

{U means that you cannot currently work at all)

0 1 2 3 4 5 6 7 8 9 10

[
work ability *
atits best

! completely
unable to work

2. Work ability in relation to
the demands of the job

How do you rate your current work ability with
respect to the physical demaids of your work?

very good
rather good ......
moderate .......
rather poor
VETY POOL  .coeencemrrmsnemsesssesensseeneene

- NW s O,

How do you rate your current work ability with
respect to the mental demands of your work?

- very good
rather good
moderate
rather poor
very poor

- N WSO

3. Numbér of current diseases
diagnosed by a physician

In the following list mark your current diseases or
injuries. Also indicate whether a physician has
diagnosed or treated these diseases. For each
disease, therefore, there can be 2, 1, or no
alternatives circled.

yes
own  physician's
opinion diagnosis

Injury from accident
01 back 2 1
02 armvhand 2
03 leg/foot 2 1
04 other part of body, where

and whatkind of injury? .......... 2 1

0 2540

own

yes
physician's

opinion diagnosis

Musculoskeletal disease
05 disorder of the upper back

or cervical spine,

repeated instances of pain ......
06 disorder of the lower back,

repeated instances of pain .......

07 (sciatica) pain radiating from
the back into the leg ................
08 musculoskeletal disorder
affecting the limbs (hands, feet),
repeated instances of pain ......
09 rheumatoid arthritis .................
10 other musculoskeletal
disorder, what? ......c....e.......

Cardiovascular disease
11 hypertension :
(high blood pressure) .............
12 coronary heart disease,
chest pains during exercise
(angina pectoris) ..................
13 coronary thrombosis,
myocardial infarction ...............
14 cardiac insufficiency ................
15 other cardiovascular
disease, what? ....................

Respiratory disease
16 repeated infections of the
respiratory tract (also tonsillitis,
acute sinusitis, acute
bronchitis) ........cooeeeeeeervreerenennn
17 chronic bronchitis ....................
18 chronic sinusitis ...........cooououu....
19 bronchial asthma  .....................
20 emphysema ........ceeeevvevunenee
21 pulmonary tuberculosis ...........
22 other respiratory disease,
what?

Mental disorder

- 23 mental disease or severe mental

health problem (for example,

severe depression, mental

disturbance) ...........oeue....
24 slight mental disorder

or problem (for example,

slight depression, tension,

anxiety, insomnia) ..................

2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1
2 1



yes yes
own  physician's own  physician's
opinion diagnosis opinion diagnosis
Neurological and sensory disease . Endocrine and metabolic diseases
25 problems or injury 44 obesity 2 1
to hearing . 2 1 45 diabetes o2 1
26 visual disease or injury 46 goitre or other thyroid
(other than refractive error) ..... 2 1 disease ‘ 2 1
27 neurological disease 47 other endocrine or metabolic
(for example, stroke, neuralgia, disease, what? ....................... 2 1
migraine, epilepsy) ..o 2 1
28 other neurological or
sensory disease, what? ........... 2 1 Blood diseases and birth defects
48 anaemia 2 1
: 49 other blood disorder,
Digestive disease what? 2 1
29 qall stones or disease ............... 2 1
30 liver or pancreatic :
disease 2 1 50 birth defect, what? .................. 2 1
_ 31 gastric or duodenal ulcer ........ 2 1
(" 32 yastritis or duodenal
" imitation 2 1 Other disorder or disease,
33 colonic imitaion, collitis ........... 2 1 51 what? 2 1
34 other digestive disease,
what? 2 1
4. Estimated work impairment due to diseases
Genitourinary disease ‘
35 urinary tractinfection ............. 2 1 Is your disease or injury a hindrance to your current
36 kidney disease ... 2 1 job? Circle more than one alternative if needed.
37 genital disease (for example,
fallopian tube infection There is no hindrance /
in women or prostatic | have no diseases 6
infectionin men) .................... 2 1 .
A - | am able to do my job,
38 other genitourinary disease, butit c X 5
what? oo 5 1 ut it causes some symptoms .......................
I must sometimes slow down my work pace
or change my work methods .....ccovervurenen..... 4
Skin disease | must often slow down my work pace or
39 allergic rash/exzema .............. 2 1 h i method y P 3
40 other rash, what? ... 9 1 . change my work methods .........cooceoereeenrnnace
Because of my disease, | feel | am able
41 other skin disease, to do only part-time Work ......eoveiecmeeereenee 2
what? 2 1 - .
In my opinion, | am entirely
unable to work 1
Tumour
42 benign tumour ..o 2 1
43 malignant tumour (cancer),
where? 2 1
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5. Sick leave during the past year (12 months) 7. Mental resources
How many whole days have you been off work Have you recently been able to enjoy your regular
because of a health problem (disease or health care daily activities?
or for examination) during the lastyear (12 months)?
‘ often 4
none at all 5 rather often 3
at the most 9 days 4 sometimes 2
10-24 days 3 rather seldom 1
25-99 days 2 ~ never 0
100365 days 1
Have you recently been active and alert?
6. Own prognosis of work ability two years always - 4
from now rather often 3
sometimes 2
Do you believe that, from the standpoint of your rather seldom 1
health, you will be able to do your current job two never 0
years from now?
Have you recently felt yourself to be full of hope for
unlikely ... 1 the future?
not certain 4
relatively certain 7 CONtINUOUSIY  <ecoreeeve e, 4
rather often 3
sometimes 2
rather seldom 1
0

never
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WORK ABILITY INDEX Worker follow-up

To be filled out by occupational health personnel

Sumame and first names -

Date of birth / 19

Occupation and work task

ltems of the work ability index, their scores and the date of determination (y = year and m = month)

Item Date :
y/m y/m y/m y/m y/m

1. current work ability compared with
the lifetime best

2. work ability in relation
to the demands of the job

3. nurﬁber of current diseases
diagnosed by a physician

4. estimated work impairment
due to diseases

5. sick leave during the past year
(12 months)

6. own prognosis of work ability
two years from now

7. mental resources

Total score /
index rating

Work ability index, points
44-49 = good

45
4

40

28-43 = moderate

35

30

= 27
7~27 = poor 25

L L) Ly b o

date _ y/ m y/m y/m y/m y/m y/m
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WORK ABILITY INDEX Group follow-up

To be completed by occupational health personnel

Workplace/department

work ability poor, score 7-27
moderate, score 28—43
good, score 44-49

Percentage of workers in the workplace/department in each work ability category

%
100

80

40

20

0

LLE L) L L L

date y/m  yim y/m y/m y/m y/ m

Mean of the work ability indices of the workers in the workplace/department

points
49

45

40

35

30

25

20

15

10
7

date y/m y/m y/m y/m y/m y/m
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